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[0097]

[0098]

[0099]

[0100]
[0101]

[0102]

[0103]

[0104]

[0105]
[0106]

[0107]

[0108]

on
J

=0l 10-1547623

29, 959, 9 Sdoly, 934 =AYy w4 A 58 5 5 Ao
o5t B wHe AAAE Fo] A WPsE et 2uh. @, 7] AAdE B oEe oA A
® wgo] sy] AAde] o3 @AHE AL ok,

[EH]d 1] IC-1¢] ¥4

<tA 1> 5-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indole2] ¥4

’ B8] H
A\ > B/O
5 Pd(dppf)Cl 3
r KOAc 0
1,4-dioxane
A 715 &}ollA 5-bromo-1H-indole (25 g, 0.128 mol), 4,4,4',4',5,5, 5',5'-octamethyl-2,2'-bi(1,3,2-
dioxaborolane) (48.58 g, 0.191 mol), Pd(dppf)Cl; (5.2 g, 5 mol), KOAc (37.55 g, 0.383 mol) % 1,4-

dioxane (500 m1)E& &3t 130TClA 12A1F &<t wnksgict.

9

b2-o] FZHE T o EHolAHolER FE3 tfS MgSO,E FES AAS, APazrtE 2y (Hexane:EA =
10:1 (v/v))® AA3Fe] 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indole (22.32 g, & 72%)<
Aot

ne

1H—NMRI § 1.24 (s, 120), 6.45 (d, 1), 7.27 (d, 1H), 7.42 (d, 1H), 7.52 (d, 1), 7.95 (s, 1H), 8.21
(s, 1H)

<%A 2> 5-(2-nitrophenyl)-1H-indole®] 34

ON

0L ., 22 v
Moy et O (S

3 Pd(PPhs),
0 NaOH
THF/H,0

A2 715 stollA 1-bromo-2-nitrobenzene (15.23 g, 75.41 mmol)™} A7) 5-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan—-2-yl)-1H-indole (22 g, 90.49 mmol), NaOH (9.05 g, 226.24 mmol) 2 THF/H,0(400 ml/200 ml)

S E3e o3, 40CelA Pd(PPhy)4(4.36 g, 5 mol®)E Wil 80TColA 12413t &<t wHkel3it.

g T4 § vEAER2go| =R FE313 MgS0,E B gk, Aozl {715 dA &ulE AAS & A9
23] (Hexane:EA = 3:1 (v/v))E AA8l] 5-(2-nitrophenyl)-1H-indole (11.32 g, & 63%)<S

H-NR: & 6.47 (d, 1), 7.25 (d, 1), 7.44 (d, 1), 7.53 (d, 1), 7.65 (t, 1H), 7.86 (t, 1H), 7.95
(s, 1H), 8.00 (d, 1H), 8.09 (t, 1H), 8.20 (s, 1H)
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[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

[0115]
[0116]

[0117]

[0118]

[0119]

[0120]
[0121]

[0122]

[0123]

on

££0l 10-1547623

<A 3> 5-(2-nitrophenyl)-1-phenyl-1H-indole2] ¥4

N a~SO4
nitrobenzene

A 7% 3FtollA A7) 5-(2-nitrophenyl)-1H-indole (11 g, 46.17 mmol), iodobenzene (14.13 g, 69.26
mmol), Cu powder (0.29 g, 4.62 mmol), K,CO; (6.38 g, 46.17 mmol), Na,SO, (6.56 g, 46.17 mmol),
nitrobenzene (200 ml)E &3} 190CoA 12A17F FoF nwksFSIc).

13- FZ2 T nitrobenzenes AL WEAFZEo|ER {F7]5S 28] MgS0,E AHEsle] E& AASHS
. Bo] AAY {715 ErE AAT F AY A=RvtEIY (Hexane:MC = 3:1 (v/v))E AAst] 5-
(2-nitrophenyl)-1-phenyl-1H-indole (10.30 g, &% 71%) < AUT}.

H-NR: 5 6.48 (d, 1H), 7.26 (d, 1H), 7.45 (m, 3H), 7.55 (m, 4H), 7.63 (t, 1H), 7.84 (t, 1H), 7.93
(s, 1H), 8.01 (d, 1H), 8.11 (t, 1H)

Tripenylphosphing @\N O O

1,2-dichlorobenzene — N
H

<gtA 4> 1C-19] A

A 715 sl A7) 5-(2-nitrophenyl)-1-phenyl-1H-indole (5 g, 15.91 mmol), triphenylphosphine
(10.43 g, 39.77 mmol) % 1,2-dichlorobenzene (50 ml)E& ZE§slar 12417+ 5ok wnkali),

T
olo
o
bl

=, % 1,2-dichlorobenzeneE A|Asta YEZ 2oz FE3ATE. AR {715 dis] NgS0,= &=
S AAS, Ada=EvtE 288 (Hexane:MC=3:1 (v/v)) 2 AA|ste] IC-1 (2.38 g, 8 53%)= AAr}.
1H—NMRZ § 6.99 (d, 1H), 7.12 (t, 1H), 7.27 (t, 1H), 7.32 (d, 1H), 7.41 (¢, 1H), 7.50 (d, 1), 7.60
(m, BH), 7.85 (d, 1H), 8.02 (d, 1H), 10.59 (s, 1H)

o 2] 1C-2¢] ¥4

H
A~
Tripenylphosphine O
i N

1,2-dichlorobenzene
S

4+7] 5-(2-nitrophenyl)-1-phenyl-1H-indole, triphenylphosphine @ 1,2-dichlorobenzened A}g3le] A7 &
Aol 19] <A 4>9} AT HAL Fste] 1C-17 72 o] AAQ] 1C-2& AAT.

H-NMR: & 6.98 (d, 1), 7.13 (¢, 1), 7.26 (t, 1), 7.33 (d, 1), 7.42 (t, 1), 7.51 (s, 1H), 7.61
(m, 5H), 7.84 (d, 1H), 8.03 (s, 1H), 10.58 (s, 1H)

[£H]4 3] IC-39] 34
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]
[0138]

[0139]

on

£=0] 10-1547623

<<tA 1> 6-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indole2] ¥4

BB
\ Pd(dppf)Cl, @

KOAc
1,4-dioxane

W-~-0

5-bromo-1H-indole ™Al 6-bromo-1H-indoleE AM&3tE AS ALstas A7) #Hld 19 <A >3 FL3
NS s3] 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indoleS 4

1H—NMRI § 1.25 (s, 120), 6.52 (d, 1H), 7.16 (d, 1H), 7.21 (d, 1H), 7.49 (d, 1H), 7.53 (s, 1H), 8.15
(s, 1)

<A 2> 6-(2-nitrophenyl)-1H-indole2] $HA

O-N

P Ay,

N By — > 5

N\ Pd(PPhz)4
NaOH

THF/H,0

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole W4l 7] 6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1ll-indoleE AF&3li= AL AQstars A7) F0)ld 19 <dA 2> 5L A S 335}
o] 6-(2-nitrophenyl)-1H-indole& LAT}.

H-NMR: & 6.57 (d, 1), 7.07 (d, 1), 7.24 (d, 1), 7.35 (s, 1), 7.43 (t, 1), 7.50 (d, 1H), 7.58
(t, 1H), 7.66 (d, 1H), 7.78 (d, 1H), 8.19 (s, 1H)

<A 3> 6-(2-nitrophenyl)-1-phenyl-1H-indole®] %A

\ O i Cu powder
ﬂCOA
Na~804

nitrobenzene

5—(2—nitropheny1)—lH—indole )2l A7) 6-(2-nitrophenyl)-1H-indoleE Al&3l= AL ALstaas 7] FH|
d 19 <&tA] >3 Fd3 A4S G283t 6-(2-nitrophenyl)-1-phenyl-1H-indoleS AT},

H-NR: 6 6.81 (d, 1D, 7.12 (¢, 1), 7.22 (t, 1), 7.35 (s, 1), 7.43 (d, 1), 7.51 (m, 3H), 7.56
(m, 2H), 7.62 (m, 2H), 7.85 (d, 1H), 8.02 (d, 1H)

<tHAl 4> 1C-39] 34

. . Q HN
Tripenylphosphine

5-(2-nitrophenyl)-1-phenyl-1H-indole T4l A+7] 6-(2-nitrophenyl)-1-phenyl-1H-indoleZ A&3d= AL A
stais A7) #hld 19 <A 43 IS BAgS sk 16-3S AU

1,2-dichlorobenzene

724

H-NMR: & 6.80 (d, 1), 7.11 (¢, 1), 7.23 (t, 1H), 7.42 (d, 1H), 7.50 (m, 3H), 7.57 (m, 2H), 7.63
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(m, 2H), 7.86 (d, 1H), 8.03 (d, 1H), 9.81 (s, 1H)

Tripenylphosphine N
1,2-dichlorobenzene
N
H

5-(2-nitrophenyl)-1-phenyl-1H-indole ™4l A}7] 6-(2-nitrophenyl)-1-phenyl-1H-indoleES A}&3t= A
Q1stas A7) FHld 19 <dA 23 5d3 AAHES Faste] 16-33 FF o] AA] 1645 AT}

[£H]d 4] IC-49] 34

mlo

Al

H-NMR: 5 6.81 (d, 1), 7.12 (t, 1H), 7.22 (t, 1H), 7.43 (s, 1H), 7.51 (m, 3H), 7.58 (m, 2H), 7.64
(m, 2H), 7.85 (d, 1H), 8.02 (s, 1H), 9.82 (s, 1H)

[£H] 4 5] IC-59 34

<A 1> 4-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indole2] ¥4

\ Pd(dppf)Cl, o
KOAc
Br 1,4-dioxane

5-bromo-1H-indole ™Al 4-bromo-1H-indoleE AM&3tE AS ALstas A7) x4 19 <A >3 543
NS Faste] 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indoleS AT},

1H NMR: & 1.26 (s, 12H), 6.43 (d, 1H), 7.26 (t, 1H), 7.48 (d, 1H), 7.74 (d, 1H), 7.85 (d, 1H), 8.23
(s, 1)

<A 2> 4-(2-nitrophenyl)-1H-indole2] $HA

== B-O EEE—
O’ Pd(PPhs), —
NaOH

THF/H,0

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole &l A}7] 4-(4,4,5 5-tetramethyl-1,3,2-
dioxaborolan-2-y1)-1H-indole AF&3l= AL Al A7) F=Hld 19 <gA 259 U3 BAS 83}
o] 4-(2-nitrophenyl)-1H-indole& LAT}.

HNR: § 6.45 (d, 1), 7.27 (¢, 1H), 7.50 (d, 1H), 7.66 (t, 1H), 7.75 (d, 1H), 7.89 (m, 2H), 7.99
(d, 1H), 8.04 (d, 1H), 8.24 (s, 1H)

<@A 3> 4-(2-nitrophenyl)-1-phenyl-1H-indole2] ¥4

HN NO, Q
Cu powder N -

NO,

KoCO3
Na 250,
nitrobenzene
5-(2-nitrophenyl)-1H-indole Al A}7] 4-(2-nitrophenyl)-1H-indoleS A3l AS A st FHld 19
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[0157]

[0158]
[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

[0167]
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[0170]

[0171]

on
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<A >3 TAd3I FAS 53Y5Fo] 4-(2-nitrophenyl)-1-phenyl-1H-indoleS A T}.

HNR: § 6.47 (d, 1), 7.28 (t, 1H), 7.47 (m, 2H), 7.52 (m, 2H), 7.60 (m, 2H), 7.67 (t, 1H), 7.75
(d, 1H), 7.89 (m, 2H), 8.00 (d, 1H), 8.06 (d, 1H)

<A 4> 1C-59] FA

@\ % Triphenylphosphine ©\ O NH
> N
1,2-dichlorobenzene — O
5-(2-nitrophenyl)-1-phenyl-1H-indole ™Al A+7] 4-(2-nitrophenyl)-1-phenyl-1H-indoleS A}&3lE= 7
elstare FH)e 19] <d A 4>9F FUg HFS st 158 AU

mlo

Al

1
H NMR: & 6.49 (d, 1), 7.29 (t, 1H), 7.46 (m, 2H), 7.54 (m, 2H), 7.61 (d, 1H), 7.69 (t, 1H), 7.74
(d, 1H), 7.838 (m, 2H), 8.01 (d, 1H), 8.04 (d, 1H), 8.23 (s, 1H)

=l 6] 1C-6¢] 34

<A 1> 7-(4.4.5.5-tetramethyl-1.3,2-dioxaborolan-2-y1)-1H-indole2] ¥4

gEsiege)
g@

d(dppf)Ch
KOAc
DMf

5-bromo-1H-indole W4l 7-bromo-1H-indoleE Al-&3l= RS Astas FHlo 19 <A >3 A3 74
+3P3}o] 7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indole & L AT}.

o

1H NMR: & 1.25 (s, 12H), 6.43 (d, 1H), 7.25 (d, 1H), 7.45 (t, 1H), 7.56 (d, 1H), 7.71 (d, 1H), 8.22
(s, 1H)

<@A 2> 7-(2-nitrophenyl)-1H-indole?] ¥4

WL\/ 0N
ey

T PaPPhys (PPhs),
NaOH
THF/H,0

0,N

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole &l A7] 7-(4,4,5 5-tetramethyl-1,3,2-
dioxaborolan-2-y1)-1H-indoleS AF&3l= AL At FHld 19 <iA 2>9F U3 FAHS F=83to] 7-
(2-nitrophenyl)-1H-indole& <AT}.

HNR: § 6.42 (d, 1), 7.24 (d, 1), 7.43 (t, 1H), 7.55 (d, 1H), 7.70 (m, 2H), 7.88 (t, 1H), 8.01
(d, 1H), 8.11 (d, 1H), 8.23 (s, 1H)

<A 3> 7-(2-nitrophenyl)-1-phenyl-1H-indole®] ¥4

JNH O |—© Q
_—————
O Cu powder O
O2N K2COs O
Nast4 OzN
nitrobenzene
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[0174]

[0175]
[0176]

[0177]

[0178]

[0179]

[0180]
[0181]

[0182]

[0183]

[0184]
[0185]

[0186]

S5561 10-1547623

HONR: § 6.43 (d, 1), 7.26 (d, 1H), 7.44 (m, 3H), 7.56 (m, 4H), 7.71 (m, 2H), 7.89 (t, 1H), 8.02
(d, 1H), 8.10 (d, 1)

<A 4> 1C-6¢] A

PPh, 7N O
1,2-dichlorobenzene O

NH

5-(2-nitrophenyl)-1-phenyl-1H-indole 4l A7) 7-(2-nitrophenyl)-1-phenyl-1H-indoleS AF&3}= AL A
Qstare FHld 19 <dA 4>9F FU3 F4S F35ke] 1-6S AU

1

H NMR: & 6.45 (d, 1M), 7.24 (d, 1H), 7.45 (m, 3H), 7.57 (m, 3H), 7.63 (d, 1H), 7.70 (d, 1H), 7.88
(t, 1H), 8.00 (d, 1H), 8.09 (d, 1H), 8.22 (s, 1H)

oo 7] 1C-7¢] A

<&+A 1> 5-(5-bromo-2-nitrophenyl)-1H-indole®] A

0 - =

B\ Pd(PPhz),

0 NaOH Br
THF/H,0

1-bromo-2-nitrobenzene ™4l 2,4-dibromo-1-nitrobenzeneS AF&3l= AS ALslas FHld 19 <A 2>¢}
=A%t B4 83t 5-(5-bromo-2-nitrophenyl)-1H-indoleS < it}.

HNR: § 6.45 (d, 1), 7.26 (d, 1), 7.45 (d, 1), 7.55 (d, 1H), 7.64 (d, 1H), 7.85 (d, 1H), 7.96
(s, 1H), 8.13 (s, 1H), 8.21 (s, 1H)

<tA 2> 5-(5-bromo-2-nitrophenyl)-1-phenyl-1H-indole®] Al

N a 804
nitrobenzene

5-(2-nitrophenyl)-1H-indole tAl A}7] 5-(5-bromo-2-nitrophenyl)-1H-indole & AM&3dlE= AL A stie
vl 19] <A >3 L3 FAHLS 42338t9] 5-(5-bromo-2-nitrophenyl)-1-phenyl-1H-indoleS <UL},

HONR: § 6.44 (d, 1), 7.25 (d, 1), 7.46 (m, 3H), 7.56 (m, 4H), 7.65 (d, 1H), 7.86 (d, 1H), 7.95
(s, 1H), 8.11 (s, 1H)
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[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]
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[0198]

[0199]

[0200]

[0201]
[0202]

[0203]

on

£=0l 10-1547623

<ghA 3> 1C-79] A

1,2-dichlorobenzene

Triphenylphosphine, @ Br
() D)
S
N
H

5-(2-nitrophenyl)-1-phenyl-1H-indole ™4l 2}7] 5-(5-bromo—2-nitrophenyl)-1-phenyl-1H-indoleS A}-&-3l=
AL ALlstas Fhld 19] <dAl 4> FU3 A4S Faste] 1C-7& AU

1
H-NMR: & 6.45 (d, 1H), 7.26 (d, 1H), 7.38 (m, 2H), 7.45 (d, 1H), 7.51 (d, 1H), 7.57 (m, 3H), 7.64
(d, 1H), 7.85 (d, 1), 8.10 (s, 1H), 8.23 (s, 1H)

[£H] 8] IC-8¢] #A

<&A 1> 6-(5-bromo-2-nitrophenyl)-1H-indole®] A

o,N

\:@ Pd(PPhq)-l \ O O
NaOH

THF/H,0

1-bromo-2-nitrobenzene® 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indole WAl 2, 4-dibromo-1-
nitrobenzene®} 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indoleS A}&3l= AL ALdlis &=
Hlof 19 <A 2>} TL3E HAHS =835l 6-(5-bromo-2-nitrophenyl)-1H-indoles & it}.

' NR: § 6.51 (d, 1), 7.31 (d, 1H), 7.50 (d, 1H), 7.60 (d, 1H), 7.69 (d, 1H), 7.90 (d, 1H), 8.01
(s, 1H), 8.14 (s, 1H), 8.25 (s, 1H)

<tAl 2> 6-(5-bromo—2-nitrophenyl)-1-phenyl-1H-indole®] Al

N
—_————— >
\ O Cu powder
Br K;CO4
Na;SO_.l
nitrobenzene

= =
s

ol,

5-(2-nitrophenyl)-1H-indole th4l 4+7] 6-(5-bromo-2-nitrophenyl)-1H-indoleS A}&3l= AS A9
vo 19 <etA] >3 F L3 A4S 33t 6-(5-bromo-2-nitrophenyl)-1-phenyl-1H-indoleS Aic}.

1H NMR: & 6.49 (d, 1H), 7.30 (d, 1H), 7.51 (m, 3H), 7.61 (m, 4H), 7.70 (d, 1H), 7.91 (d, 1H), 8.00
(s, 1), 8.16 (s, 1)

<ghA 3> 1C-89] 34

Q HN
Triphenylphosphine Br

5-(2-nitrophenyl)-1-phenyl-1H-indole ™4l 7] 6-(5-bromo—2-nitrophenyl)-1-phenyl-1H-indoleS A}-&-3l=
AS ALstae Frld 19 <A 4> 5L HAHLS FPFte] -8 AU},

Br 1,2-dichlorob enze ne

=~ T2

HNR: & 6.47 (d, 1H), 7.28 (d, 1H), 7.40 (m, 2H), 7.47 (d, 1H), 7.53 (d, 1H), 7.59 (m, 3H), 7.66



[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]
[0211]

[0212]

[0213]

[0214]

[0215]
[0216]

[0217]

on

£=0l 10-1547623

(d, 1H), 7.87 (d, 1), 8.12 (s, 1H), 8.25 (s, 1H)

[#H]e] 9] 1C-99] 3A

<tA 1> 5-(2-nitrophenyl)-1-o-tolyl-1H-indole2] %A

H,C
H
N Br
N O NO == N
Cu powder
O K,CO4
Na,S0Oy

nitrobenzene

Iodobenzene WAl 1-bromo-2-methylbenzeneS Al&3l= AS ALstas 0o 19 <dA >3 Y3 HAHS
33} 5-(2-nitrophenyl)-1-o-tolyl-1H-indoleS AU T}.

HNR: 6 1.92 (s, 31, 6.47 (d, 1), 7.25 (d, 1), 7.46 (m, 3H), 7.56 (m, 3H), 7.64 (t, 1H), 7.85
(t, 1H), 7.94 (s, 1H), 8.00 (d, 1H), 8.12 (t, 1H)

<tHAl 2> 1C-9 9] A

CH
Tripenylphosphine -

O;N

N
1,2-dichlorobenzene ~ O O

HN
5-(2-nitrophenyl)-1-phenyl-1H-indole thAl 4}7] 5-(2-nitrophenyl)-1-o-tolyl-1H-indoleS A}-&3l= AS A
Jstas #=vld 19 <A 4> FAS BAge s 1698 AU

HNMR: 6 1.93 (s, 3, 6.98 (d, 1), 7.11 (t, 1), 7.28 (t, 1), 7.31 (d, 1), 7.42 (t, 1), 7.51
(d, 1H), 7.61 (m, 4H), 7.86 (d, 1H), 8.01 (d, 1H), 10.58 (s, 1H)

[$H]4] 10] IC-102] 3A

<A 1> 1-(biphenyl-4-y1)-5-(2-nitrophenyl)-1H-indole2] 4]

Cu powder
K-CO4
Na-S0,

nitrobenzene

Iodobenzene ™Al 4-bromobiphenyl & AF&3lE AL A|Qldtas 0] 19 <A >3 FU3 IS =351
1-(biphenyl-4-y1)-5-(2-nitrophenyl)-1H-indoleS LAT}.

HNR: 6 6.73 (d, 1), 7.18 (d, 1), 7.39 (m, 2H), 7.47 (m, 3H), 7.54 (d, 1H), 7.59 (m, 3H), 7.64
(m, 4H), 7.75 (d, 2H), 7.82 (d, 1H)
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[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]
[0225]

[0226]

[0227]

[0228]
[0229]

[0230]

[0231]

££0l 10-1547623

on

<etAl 2> 1C-109] A

5-(2-nitrophenyl)-1-phenyl-1H-indole t4l A7] 1-(biphenyl-4-y1)-5-(2-nitrophenyl)-1H-indole& A}-&3}
= AS AYstas #1419 <A 49 53 B34S A5 [C-108 AU

1
H-NMR: 6 6.75 (d, 1H), 7.20 (d, 1H), 7.42 (m, 2H), 7.51 (m, 3H), 7.56 (d, 1H), 7.62 (m, 3H), 7.68
(m, 3H), 7.76 (d, 2H), 7.85 (d, 1H), 10.45 (s, 1H)

[F4]4 11] IC-119] 34

<etAl 1> 1C-11-1¢] FA

Iodobenzene Tth4!l 1-bromo-3,5-diphenyl benzeneS Al83l= AL AQslae F=nld 19 <9/ >3 FL3
H}A4Le Fyste] 1C-11-18 AU},

H-NR: 5 6.98 (d, 1), 7.11 (t, 1H), 7.24 (t, 1H), 7.38 (t, 2H), 7.46 (m, 6H), 7.58 (d, 1H), 7.81
(d, 4H), 7.87 (m, 4H), 7.93 (d, 1H), 7.99 (d, 1H)

<gbA 2> 1C-119] 3t

1.2-dichlorobenzene 3

tie =0ld 19 <A 4>¢)

Ol

5-(2-nitrophenyl)-1-phenyl-1H-indole th4l 47| IC-11-1& AFg3lE AS A9
A3 A4S sl 1C-118 LTt

1
H-NMR: & 6.97 (d, 1H), 7.10 (t, 1H), 7.23 (t, 1H), 7.37 (t, 2H), 7.45 (m, 6H), 7.58 (d, 1H), 7.80
(d, 4H), 7.86 (m, 3H), 7.92 (d, 1H), 7.98 (d, 1H), 10.60 (s, 1H)

[EH]d 12] IC-129] 34
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[0232]

[0233]
[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

on

£=0l 10-1547623

<A 1> 5-(2-nitrophenyl)-1-(2-(trifluoromethyl)phenyl)-1H-indole2] ¥4

\ O
Cu powder
ﬂl!ii K2COs
Na;SO4

nitrobenzene

Iodobenzene WAl 1-bromo—-2-(trifluoromethyl)benzened AF&3l= AL A Qs FH|d 19 <A 3>3 &
A3t 34 F33}e] 5-(2-nitrophenyl)-1-(2-(trifluoromethyl)phenyl)-1H-indoleS AJT}.

H-NVR: & 6.48 (d, 1), 7.26 (d, 1), 7.47 (m, 3H), 7.57 (m, 3H), 7.63 (t, 1H), 7.84 (t, 1H), 7.95
(s, 1H), 8.01 (d, 1H), 8.13 (t, 1H)

<Z:j2T’CF3
0N Tripenylphosphine - N
1,2-dichlorobenzene . O

HN

<A 2> 1C-129] 34

5-(2-nitrophenyl)-1-phenyl-1H-indole ®™4l 4}7] 5-(2-nitrophenyl)-1-(2-(trifluoromethyl)phenyl)-1H~-
indoles AME3l= A& AlYstaie £Hld 19 <dA| 4>9F 5U3 A4S F33te] [C-1258 AT,

H-NR: 5 6.97 (d, 1), 7.12 (¢, 1), 7.29 (t, 1H), 7.32 (d, 1H), 7.41 (t, 1H), 7.52 (d, 1H), 7.60
(m, 4H), 7.85 (d, 1H), 8.01 (d, 1H), 10.57 (s, 1H)

ZFH]o 13] 1C-13¢] 34

<A 1> 1-(biphenyl-3-y1)-5-(2-nitrophenyl)-1H-indole2] 4]

Br. O
H
SONs O
_—
Cu powder
K;CO5
NBHSO;;

nitrobenzene

02N

5
;

N
NS
Iodobenzene ™Al 3-bromobiphenyl & AF&3l= AL AlQlstas 0] 12] <A >3 5L 34 S 3510
1-(biphenyl-3-y1)-5-(2-nitrophenyl)-1H-indoleS LAT}.

H-NR: & 6.75 (d, 1), 7.19 (d, 1), 7.38 (m, 2H), 7.48 (m, 3H), 7.52 (d, 1H), 7.58 (m, 3H), 7.65
(m, 4H), 7.76 (m, 2H), 7.85 (d, 1H)

<etAl 2> 1C-139] A

@ &
Tripenylphosphine O
2ep

N OzN 1,2-dichlorobenzene N
2
X N
H

5-(2-nitrophenyl)-1-phenyl-1H-indole w4l A7] 1-(biphenyl-3-yl)-5-(2-nitrophenyl)-1H-indoleg A}-&3}
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[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]
[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

on

££0l 10-1547623

L
= 2

AlelstaLs FHld 19] <A 4>9 FAdg AAS FPste] 1C-135 LAt

o

1
H-NMR: & 6.74 (d, 1H), 7.21 (d, 1H), 7.41 (m, 2H), 7.52 (m, 3H), 7.56 (d, 1H), 7.61 (m, 3H), 7.69
(m, 3H), 7.77 (m, 2H), 7.86 (d, 1H), 10.44 (s, 1H)

[FH]4] 14] 1C-149] A4

<A 1> 1-(biphenyl-3-y1)-6-(2-nitrophenyl)-1H-indole2] 4]

H*qw

Cupowder

K-CO 3
Na:SO_.l

nitrobe nz ene

5-(2-nitrophenyl)-1H-indole®} iodobenzene T Al 6-(2-nitrophenyl)-1H-indole®} 3-bromobiphenylS A}&-&}
v AE Adstae AV F#Hld 19 <dAl >3 $de HAHES F8ste]  1-(biphenyl-3-yl)-6-(2-
nitrophenyl)-1H-indoleS ¥3it}.

H-NR: & 6.76 (d, 1H), 7.18 (d, 1H), 7.37 (m, 2H), 7.47 (m, 3H), 7.51 (d, 1H), 7.57 (m, 3H), 7.64
(m, 4H), 7.75 (m, 2H), 7.86 (d, 1H)

<gtA 2> 1C-149] 3t

Ol Tripenylphaosphine

I'l O 1 2-dichlorobenzens
'

5-(2-nitrophenyl)-1-phenyl-1H-indole Al 7] 1-(biphenyl-3-yl)-6-(2-nitrophenyl)-1H-indoleS A}&3}
= AS AYstas A7) #1419 <A 43 A3 B34S S5t [C-14S AU

H-NR: & 6.75 (d, 1H), 7.20 (d, 1H), 7.40 (m, 2H), 7.51 (m, 3H), 7.57 (d, 1H), 7.62 (m, 3H), 7.70
(m, 3H), 7.76 (m, 2H), 7.85 (d, 1H), 10.43 (s, 1H)

[FH]4] 15] IC-152] §A

<A 1> 1-(biphenyl-4-y1)-6-(2-nitrophenyl)-1H-indole$] 34

v

NaTvips
Cu powder Oz
K,CO4 N

Na- 804
nitrohenzene

5-(2-nitrophenyl)-1H-indole®} iodobenzene T Al 6-(2-nitrophenyl)-1H-indole®} 4-bromobiphenylS A}&-&}
v AE Adstae AV FHld 19 <dAl >3 §de HAHES F8ste]  1-(biphenyl-4-yl)-6-(2-
nitrophenyl)-1H-indoleS L 3it}.

H-NR: 5 6.74 (d, 1), 7.19 (d, 1H), 7.40 (m, 2H), 7.46 (m, 3H), 7.55 (d, 1H), 7.58 (m, 3H), 7.63
(m, 4H), 7.75 (d, 2H), 7.83 (d, 1H)
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[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]
[0274]

[0275]

[0276]

on

££0l 10-1547623

<etAl 2> 1C-159] A

Tripenyiphosphine _ O
O OuN _ HN Q

1,2-dichlorobenzene
VoA A X
"9 \

5-(2-nitrophenyl)-1-phenyl-1H-indole w4l A}7] 1-(biphenyl-4-yl)-6-(2-nitrophenyl)-1H-indoleS A}-&3}
= AS Agstae 7] vl 19 <dA 43 $A AHS FPste] 16-155 A

1
H-NMR: & 6.74 (d, 1H), 7.19 (d, 1H), 7.43 (m, 2H), 7.52 (m, 3H), 7.57 (d, 1H), 7.63 (m, 3H), 7.69
(m, 3H), 7.75 (d, 2H), 7.86 (d, 1H), 10.46 (s, 1H)

[$H]4] 16] IC-162] FA

<etAl 1> 1C-16-1¢] FA

*q’w

Cu powder
K-CO5
Na 804

nitrobenzene

5-(2-nitrophenyl)-1-phenyl-1H-indole®} iodobenzene WAl 6-(2-nitrophenyl)-1H-indole®} 1-bromo-3,5-
diphenyl benzenes Al83t= AL A|9dtie FHlo 19 <dA >3 L3 HAHLS F335te] 1C-16-12 LA
=

H-NR: & 6.98 (d, 1), 7.11 (¢, 1), 7.24 (t, 1), 7.38 (m, 2H), 7.45 (m, 6H), 7.57 (d, 1H), 7.80
(d, 4H), 7.86 (m, 4H), 7.92 (d, 1H), 7.98 (d, 1H)

<etAl 2> 1C-169] A4

e
S

Tripenyiphosphine

1.2-dichlorobenzens

5-(2-nitrophenyl)-1-phenyl-1H-indole thAl A7) 1C-16-12 A}gEE= AL A|Qstas A7) 8o 19 <dHA
4>3} FAdgk gL sl 10-168 LT

H-NR: & 6.97 (d, 1), 7.10 (¢, 1), 7.23 (t, 1), 7.37 (t, 2H), 7.45 (m, 6H), 7.58 (d, 1H), 7.80
(d, 4H), 7.86 (m, 3H), 7.92 (d, 1H), 7.98 (d, 1H), 10.59 (s, 1H)

[F4]4] 17] 1C-179] A4
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[0277]

[0278]
[0279]

[0280]

[0281]

[0282]
[0283]

[0284]

[0285]

[0286]

[0287]
[0288]

[0289]

on

££0l 10-1547623

<A 1> 6-(2-nitrophenyl)-1-(3-(trifluoromethyl)phenyl)-1H-indole2] ¥4

Br
e Lavl WY
\ O Cu powder

K-.CO4
NaASO_;
nitrobenzene

5-(2-nitrophenyl)-1-phenyl-1H-indole®} iodobenzene W4l 6-(2-nitrophenyl)-1H-indole¥} 1-bromo-3-
(trifluoromethyl)benzenes AM-3l= AL A|Lfstae FHld 19 <vA 3> FU3 BAHS 33kl 6-(2-
nitrophenyl)-1-(3-(trifluoromethyl)phenyl)-1H-indoleS ¥ AT}.

H-NMR: & 6.80 (d, 1), 7.11 (¢, 1), 7.21 (t, 1), 7.36 (s, 1), 7.42 (s, 1H), 7.50 (m, 2H), 7.55
(m, 2H), 7.63 (m, 2H), 7.86 (d, 1H), 8.01 (d, 1H)

CF5

Tripenylphosphine _ ; H
1,2-dichlorobenzene N N
~O

<etAl 2> 1C-17¢] A4

5-(2-nitrophenyl)-1-phenyl-1H-indole ™4l 7] 6-(2-nitrophenyl)-1-(3-(trifluoromethyl)phenyl)-1H-
indoleg AF&3l= A AQstus A7) Fuld 19 <d7| o3 FL3 A4S =88] 16-178 LA}

H-NR: 6 6.81 (d, 1), 7.12 (t, 1H), 7.24 (t, 1), 7.43 (d, 1H), 7.51 (m, 2H), 7.58 (m, 2H), 7.64
(m, 2H), 7.85 (d, 1H), 8.02 (d, 1H), 9.82 (s, 1H)

[FH]4] 18] 1C-182] ¥A

<A 1> 3-(5-(2-nitrophenyl)-1H-indol-1-y1)-9-phenyl-9H-carbazole2] ¥4

o 0

i

I

ateerey

Cu powder
Ka2O
| 1328'2'4
nitrobenzene

5-(2-nitrophenyl)-1H-indole®} Iodobenzene Al 6-(2-nitrophenyl)-1H-indole¥} 3-bromo-9-phenyl-9H-
carbazoled AF&3l= AS AQstas #v)d 19 <A >3 593 HAS $=33}o] 3-(5-(2-nitrophenyl)-
1H-indol-1-y1)-9-phenyl-9H-carbazoleS YA T}.

GC-Mass (o]&X]: 479.16 g/mol, =AX]: 479 g/mol)
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[0290]

[0291]

[0292]

[0293]
[0294]

[0295]

[0296]
[0297]

[0298]

[0299]

[0300]
[0301]

[0302]

[0303]

on

££0l 10-1547623

<ehAl 2> 1C-189] A

Triphenyphosphine J—U

CPTERTIOSETT e
O 1. 2-dichlorobenzene Il =

I
H

5-(2-nitrophenyl)-1-phenyl-1H-indole = ™4l  A7]  3-(5-(2-nitrophenyl)-1H-indol-1-y1)-9-phenyl-9H-
carbazoleg AME3l= AL AQstae 7] THld 19 <A 43 59 A4S 733t 1C-188 AU

GC-Mass (©]&X]: 447.17 g/mol, =4 X|: 447 g/mol)

[FH]4] 19] 1C-199] A

<A 1> 9-(4.6-diphenyl-1.3.5-triazin-2-y1)-3-(5-(2-nitrophenyl)-1H-indol-1-y1)-9H-carbazole2] $t*

5-(2-nitrophenyl)-1H-indole®} Ilodobenzene W4l 6-(2-nitrophenyl)-1H-indole®} 3-bromo-9-(4,6-diphenyl-
1,3,5-triazin-2-yl)-9H-carbazole& Al&3c= A& ALstans FYld 19 <dAl >3} FU3 H4S S}
o) 9—(4,6—dipheny1—1,3,5—triazin—2—yl)—3—(5—(2—nitrophenyl)-1H—1nd01—1—y1)—9H—carbazole% ARG,

GC-Mass (o]ZX%]: 634.21 g/mol, SAX]: 634 g/mol)

<A 2> 3-(9-(4.6-diphenyl-1,3.5-triazin-2-yl)-9H-carbazol-3-y1)-3,10-dihydropyrrolo[3.2-
alcarbazole®] ¥4

| Triphenylphosphine I
~ PSR NO SRS |

B 1 Z-dishlorobenzans @_j/}r
e 5 Ol /[ o /@ﬁ
A H

5-(2-nitrophenyl)-1-phenyl-1H-indole Al o 9-(4,6-diphenyl-1,3,5-triazin-2-yl)-3-(5-(2-
nitrophenyl)-1H-indol-1-y1)-9H-carbazoles A}&3l= AL AQstas A7l FHlo 19 <dA 4>3 FL3
}4E& st 16-19% Art.

GC-Mass (°]&X]: 602.22 g/mol, =R 602 g/mol)

[ZH]4 20] IC-209] ¥4
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Olﬂ

£=0l 10-1547623

[0304] <%t7A 1> 5-bromo-2-phenyl-1H-indole2] 34
e O
\ “Pd(OAC), N
Br  pph,
KOAC
[0305]
[0306] A4 715 shellA 5-bromo-1H-indole (25 g, 0.13 mol), lodobenzene (31.22 g, 0.15 mol), Pd(0Ac), (1.43 g,
5 mol%), Triphenylphosphine (1.67 g, 5 mol%), KOAc (37.55 g, 0.38 mol) = H,0 (300 ml “3g3lar 110
o Al 24413 Bt Wl TH
[0307] W&ol TAY £ dEoAHCER FE3 thy MeSOE Fis AASH, APAZrtEaH S (Hexane:EA =
10:1 (v/v))& AA|5Fe] 5-bromo—-2-phenyl-1H-indole (16.66 g, <=8 48%)< L Uc}.
[0308] 1H—NMRI § 6.89 (dd, 1H), 7.20 (dd, 1H), 7.34 (m, 1H), 7.36 (d, 1H), 7.47 (t, 2H), 7.71 (d, 1H), 7.86
(dd, 2H), 11.74 (s, 1H)
[0309] <9tA] 2> 5-(2-nitrophenyl)-2-phenvl-1H-indole®] 34
0N
N
gy = \
— =
\ O Pd(PPhs)
Br NaOH
[0310] THF/H,0 0-N
[0311] A~ 715 3dlollA 2-nitrophenylboronic acid (11.04 g, 66.14 mmol)™} *}7] 5-bromo—2-phenyl-1H-indole (15
g, 55.12 mmol), NaOH (6.61 g, 165.36 mmol) = THF/H0(200 ml1/100 mD)E &3 v}, 40TelA
Pd(PPhs),(3.18 g, 5 mol)S Wil 80TolA 12413t &t wikalgitt.
[0312] WS 24 & mgdFedel=g FE8a NgS0,E B ATt dolX frSdA &S AAZ T Ay
AZvtEaHd] (Hexane:EA = 5:1 (v/v))2 Ao 5-(2-nitrophenyl)-2-phenyl-1H-indole (10.74 g, &
62%)S LATh.
[0313] 1H—NMRI § 6.88 (dd, 1H), 7.21 (d, 1H), 7.32 (m, 1H), 7.34 (d, 1H), 7.46 (m, 3H), 7.64 (m, 2H), 7.77
(d, 2, 8.02 (d, 20, 11.73 (s, 1H)
[0314] <97 3> 5-(2-nitrophenyl)-1,2-diphenyl-1H-indole®] A
" Cu powder powder Q O O

K-CO 3

Na-S04 -N

nitrobenzene =
[0315]
[0316] 5-(2-nitrophenyl)-1H-indole ™4l *}7] 5-(2-nitrophenyl)-2-phenyl-1H-indoleS A}&3lE RS A9sta+e=
FH)e 19 <eHA >3 FUI B3-S 42338k 5-(2-nitrophenyl)-1,2-diphenyl-1H-indoleS AATH
[0317] GC-Mass (°]&x]: 390.14 g/mol, ZAX]: 390 g/mol)
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[0318]

[0319]

[0320]

[0321]
[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]
[0329]

[0330]

[0331]

[0332]
[0333]

[0334]

on

£=0l 10-1547623

<gtA 4> 1C-209] 3t

N . N
Triphenylphosphine
(T otensorosonne (7 )
O 1.2-dichlorabenzene O
ON HN

5-(2-nitrophenyl)-1-phenyl-1H-indole Al “}7] 5-(2-nitrophenyl)-1,2-diphenyl-1H-indoleS A}&3}i= A=
AQeti= 7] Fold 19 <dA 43 sde HAFS Faste] 16-208 4.

GC-Mass (°]Zx]: 358.15 g/mol, =4 A: 358 g/mol)

[EH]d 21] IC-219] ¥4

<A 1> 6-chloro-2-phenyl-1H-indole®] 34

H
N C|®Br N Cl
3
@ Pd(OAC), O N\ O
PPhs

KOAc
H,O

tlo
2,
Lo
o
=
ulg
o
Ak

5-bromo-1H-indole¥} Iodobenzene tH4l 6-chloro-1H-indole¥} bromobenzenes AF&3le= A
=1 ¢ 209 <A >3 I3 P3S4 3}o] 6-chloro-2-phenyl-1H-indoleS I it}t.

T-NMR: 6 6.92 (d, 1), 7.02 (dd, 1H), 7.33 (t, 1H), 7.41 (s, 1H), 7.47 (t, 2H), 7.54 (d, 1H), 7.85
(d, 2H), 11.68 (s, 1H)

<A 2> 6-(2-nitrophenyl)-2-phenyl-1H-indole2] ¥4

0-N

N cl (HolzB@
—_—
<!l> N ll!: Pd(PPhs),
NaOH
THFMH-0

5-bromo-2-phenyl-1H-indole T2l A7) 6-chloro-2-phenyl-1H-indole& AM&3t= AS
209] <Al 2>9} FU3 H}HS 35l 6-(2-nitrophenyl)-2-phenyl-1H-indole S AT},

H-NR: 6 6.91 (d, 1H), 7.03 (d, 1H), 7.31 (t, 1H), 7.42 (s, 1H), 7.48 (m, 3H), 7.53 (d, 1H), 7.76
(m, 3H), 8.01 (d, 2H), 11.66 (s, 1H)

<A 3> 6-(2-nitrophenyl)-1,2-diphenyl-1H-indole®] 314

O2N @— 0N
H
N Cupouder
\ e (OKTY
NaQSCu

nitrobenzene

5-(2-nitrophenyl)-1H-indole ™4l A}7] 6-(2-nitrophenyl)-2-phenyl-1H-indoleS A}-&3l=
FHlo) 19] <ebA >3 T3 3}4S 4-35}o] 6-(2-nitrophenyl)-1,2-diphenyl-1H-indoleS Yit}.

GC-Mass (o]&x]: 390.14 g/mol, =4 X]: 390 g/mol)
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[0335]

[0336]
[0337]

[0338]
[0339]

[0340]

[0341]
[0342]

[0343]

[0344]

[0345]

[0346]
[0347]

[0348]

[0349]

[0350]
[0351]

on

£=0l 10-1547623

<A 4> 6-(2-nitrophenyl)-1.2-diphenyl-1H-indole2] §A

( \) [o R
| O Triphenylphosphine Q HN O
y —_— _
Q N O 1.2-dichlorobenzene Q L] O

5-(2-nitrophenyl)-1-phenyl-1H-indole W4l Z}7] 6-(2-nitrophenyl)-1,2-diphenyl-1H-indoleS A}-83}
AQstas 7] Thld 19 <A 43 T3 3A4E FPste] 16218 AUt

r1r
mlo

GC-Mass (°]Zx]: 358.15 g/mol, =4 A: 358 g/mol)

[EH] 4 22] IC-229] 34

<A 1> 6-chloro-3-phenyl-1H-indole®¥] 34

" H
B C|< >7Br N O cl
N \§
@ Pd(OAC),
PPhs
e
1,4-dioxane
A~ 715 3dlollA 6-chloro-1H-indole (25 g, 0.17 mol), bromobenzene (31.19 g, 0.20 mol), Pd(OAc), (1.86

g, 5 mol), Triphenylphosphine (2.17 g, 5 mol%), K.CO; (68.64 g, 0.50 mol) % 1,4-dioxane (300 ml)& =
kL 130Coll A 18417 &t wRkskA Tl

1)

FS-o] TAE & dEHolAHoER FEI U MgSO,E FES AASA, AHAZvlE 1Y (Hexane:EA =
10:1 (v/v))E AASt 6-chloro-3-phenyl-1H-indole (24.5 g, & 65%)S <AL},

1H—NMRI § 7.10 (dd, 1), 7.25 (m, 1H), 7.43 (t, 20), 7.49 (d, 1H), 7.67 (dd, 2H), 7.73 (d, 1H), 7.85
(d, 1H), 11.49 (s, 1H)

<A 2> 6-(2-nitrophenyl)-3-phenyl-1H-indole2] ¥4

O.N
O.N

(HO).B

cl @
\ O Pd(PPh )
H
O THF!H,_O

5-bromo-2-phenyl-1H-indole 4l A+7] 6-chloro-3-phenyl-1H-indoleS Al&3l= ZS
209] <etA 2>9} H U3 H}AHES 35l 6-(2-nitrophenyl)-3-phenyl-1H-indoleS AT},

HNR: 6 7.11 (d, 1), 7.26 (m, 1H), 7.44 (t, 2H), 7.48 (m, 2H), 7.55 (m, 3H), 7.61 (d, 1H), 7.73
(d, 1H), 8.00 (d, 2H), 11.48 (s, 1H)

<A 3> 6-(2-nitrophenyl)-1,3-diphenyl-1H-indole®] 314

O O Cu powder

K,CO 4
Na«SO_;
nitrobenzene

5-(2-nitrophenyl)-1H-indole ©™4l *}7] 6-(2-nitrophenyl)-3-phenyl-1H-indoleS A}&3leE AS A&stae
FHlo) 19] <ebA >3 T3 3}4S 4-35}o] 6-(2-nitrophenyl)-1,3-diphenyl-1H-indoleS ¥it}.
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[0352]

[0353]

[0354]
[0355]

[0356]
[0357]

[0358]

[0359]
[0360]

[0361]

[0362]

[0363]
[0364]

[0365]

[0366]

[0367]
[0368]

[0369]

on

£=0l 10-1547623

GC-Mass (°]&X]: 390.14 g/mol, =3 A]: 390 g/mol)

<t+A 4> 6-(2-nitrophenyl)-1,3-diphenyl-1H-indole?] ¥4

O Trlphen Iphosphine
1.2-dichlorcbenzene \ Q

5-(2-nitrophenyl)-1-phenyl-1H-indole tHAl “3¢7] 6-(2-nitrophenyl)-1,3-diphenyl-1H-indole& A}&3}= A
ALstaes 7] ohld 19 <dA 43 A3 FAFS s [6-21S AU

o

GC-Mass (°]&x]: 358.15 g/mol, =4 X]: 358 g/mol)

ZFH] o 23] 1C-239] 34

<A 1> 5-bromo-2,3-diphenyI-1H-indole®] ¥4

H

(o e OO
Br

Pd(OAc)

PPh;

K, CO4

1,4-dioxane

6-chloro-1H-indole ™4l 5-bromo-2-phenyl-1H-indoled AF&3+= AL AQdtal= 7] &8l 229 <dH-A
>3 U3 3AHS $=3)38lo] 5-bromo-2,3-diphenyl-1H-indoleS &},

1H—NMRI § 7.23 (d, 1), 7.31 (t, 2H), 7.43 (m, 6H), 7.67 (d, 1H), 7.71 (d, 1H), 7.84 (d, 2H), 11.34
(s, 1H)

<etA 2> 5-(2-nitrophenyl)-2.3-diphenyl-1H-indole®] ¥A

QO;N
H
O,
-
N Br

Pd(PPh;),
NaOH
O THFH,0

5-bromo-2-phenyl-1H-indole ™Al A7) 5-bromo-2,3-diphenyl-1H-indoleS AF&3lE= AL AYetis A7 &
Hld 209] <A 2>¢} FA3 HA S =33Fe] 5-(2-nitrophenyl)-2,3-diphenyl-1H-indoleS AUT}.

GC-Mass (o]&x]: 390.14 g/mol, =4 X]: 390 g/mol)

<A 3> 5-(2-nitrophenyl)-1.2.3-triphenyl-1H-indole2] Al

—_—
Cu powder
K-CO3
Na-S0,
nitrobenzene

5-(2-nitrophenyl)-1H-indole 4l “¢7] 5-(2-nitrophenyl)-2,3-diphenyl-1l-indoleS A}-&3}= % A )8}

= FHlo 19] <dA >3} 7Y FHS 35t 5-(2-nitrophenyl)-1,2,3-triphenyl-1H-indoles AAT}.

==

o>_\xL

GC-Mass (o]&X]: 466.17 g/mol, =AX]: 466 g/mol)
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om

£=0l 10-1547623

[0370] <THA 4> 1C-239] A

Triphenylphosphine
— e T
1.2-dichlorcbenzene

[0371]

[0372] 5-(2-nitrophenyl)-1-phenyl-1H-indole tAl A}7] 5-(2-nitrophenyl)-1,2,3-triphenyl-1H-indole<

Ag ALsta= A7) EHld 19] <eA] >3 Fdd AAGE Fste] 16235 LA

OE6

A}

o

i =

[0373] GC-Mass (©]2x]: 434.18 g/mol, =733

: 434 g/mol)

[0374] [Fu]d] 24] IC-249] §A

[0375] <tA 1> 6-chloro-2,3-diphenyl-1H-indole®] §A

O S gt

Pd(OAc)«
6-chloro-1H-indole T4l 6-chloro-2-phenyl-1H-indoleS A}-&3t=
>3 543 FAHLS $33}e] 6-chloro-2,3-diphenyl-1H-indole<

KnC O~

[0376] 1.4-dioxane

[0377] | =nld 229 <A
1
H-NMR:
(s, 1H)

[0378] § 7.18 (d, 1), 7.29 (t, 20), 7.50 (m, 6H), 7.62 (d, 1), 7.75 (d, 1H), 7.89 (d, 2H), 11.35

[0379] <7 2> 6-(2-nitrophenyl)-2.3-diphenyl-1i-indole?] 34

@

i

[0380]

[0381] 5-bromo—2-phenyl-1H-indole T4l %}7] 6-chloro-2,3-diphenyl-1H-indoleS A}-&3}&=

vlo] 209 <A 2>¢} L3 HAHS $=335le] 6-(2-nitrophenyl)-2,3-diphenyl-1H-indoleS ¥ it}.

[0382] GC-Mass (°]&x]: 390.14 g/mol,

=44

390 g/mol)

[0383] <et7] 3> 6-(2-nitrophenyl)-1.2,3-triphenyl-1H-indole®] ¥4l

—-(2-nitrophenyl)-1H-indole 4l 4}7] 6-(2-nitrophenyl)-2,3-diphenyl-1H-indoleS A}-&3}+=
THl o 19] <A 3>3 F2 HAS 4383} 6-(2-nitrophenyl)-1,2,3-triphenyl-1H-indol

Cu powder
K-.CO3
Na,S0,
nitrobenzene

[0384]

[0385] AL A9lsta
e

ATt

6’

=
3]
Sl 1=

5

[0386] GC-Mass (©]2X]: 466.17 g/mol, ZAA: 466 g/mol)
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[0387]

[0388]
[0389]

[0390]
[0391]

[0392]

[0393]
[0394]

[0395]

[0396]

[0397]

[0398]
[0399]

[0400]

[0401]

on

££0l 10-1547623

<gtA 4> 1C-249] 3t

Triphenylphosphing
B S
1.2-dichlorokenzens

5-(2-nitrophenyl)-1-phenyl-1H-indole ©™4l A}”7] 6-(2-nitrophenyl)-1,2,3-triphenyl-1H-indole& A}-&-3l=
A& ALstae 7] ol 19 <Al 43 U3 BAS FPste] [0-24S AU

GC-Mass (o] ZXx]: 434.18 g/mol, A X]: 434 g/mol)

[FH]4] 25] 1C-252] §A]

<A 1> 1-(3-(4.6-diphenyl-1,3.5-triazin-2-yl)phenyl)-6-(2-nitrophenyl)-1H-indole2] $tA

©)\ O:N\G\
Pd(OAc), =
NaO(t-bu) =
P(t-bu) A \\

toluene

A4 715 sl 6-(2-nitrophenyl)-1H-indole (10 g, 41.97 mmol), 2-(3-chlorophenyl)-4,6-diphenyl-
1,3,5-triazine (17.32 g, 50.37 mmol), Pd(OAc), (0.47 g, 5 mol%), NaO(t-bu) (8.07 g, 83.95 mmol), P(t-

bu)s (0.85 g, 4.19 mmol) ¥ Toluene (100 ml)S 33} 110ToNA] 12A13F &<t wHFESI T},

HkSo] 245 5 oEHolAHo|ER FE3 S MgSO,E FHS AASt, APa=vE28]y] (Hexane:EFA =
3:1 (v/v))E AAsF] 1-(3-(4,6-diphenyl-1,3,5-triazin-2-y1)phenyl)-6-(2-nitrophenyl)-1H-indole (15.8
g, :‘,:% 69%)2 1:)\}\]:]'

GC-Mass (©]&X]: 545.19 g/mol, =3 A]: 545 g/mol)

<A 2> 1C-259] 34

~N Triphenyiphosphine =N
e E—_

% 1,2-dichlorobenzene
02N 1 § HN O

5-(2-nitrophenyl)-1-phenyl-1H-indole tAl A7]  1-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-6-(2-
nitrophenyl)-1H-indole& AM&3he A& AlQlstie 7] &vld 19 <dAl 43 sd3 AAE Pt 1C-
255 AUt

GC-Mass (o]&x]: 513.20 g/mol, =4 X]: 513 g/mol)

[$H]4] 26] 1C-262] 34
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[0402]

[0403]

[0404]

[0405]

[0406]

[0407]
[0408]

[0409]
[0410]

[0411]

[0412]
[0413]

[0414]

on

£=0l 10-1547623

<A 1> 1-(3-(4.6-diphenylpyrimidin-2-y1)phenyl)-6-(2-nitrophenyl)-1H-indole®] ¥4

Cl

0:N ::?’\\\
Pd(OAc), ) L
NaO(t-bu) N—;
P(t-bu); AR \\
toluene s g

2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine WAl 2-(3-chloro phenyl)-4,6-diphenylpyrimidines A}-&
ste AS AlQstae 7] FHld 259 <A >3 Fde S Fste] 1-(3-(4,6-diphenylpyrimidin-2-
y1)phenyl)-6-(2-nitrophenyl)-1H-indoleS 9 it}.

GC-Mass (©]&Xx]: 544.19 g/mol, =% X]: 544 g/mol)

<gHA 2> 1C-269] 34

a4
Nf VO -0
Trlphenylphosphlne N
1 2-dichlorobenzene
oml HN O

5-(2-nitrophenyl)-1-phenyl-1H-indole Al A7) 1-(3-(4,6-diphenylpyrimidin-2-yl)phenyl)-6-(2-
nitrophenyl)-1l-indoleS A}&3l= AL AQstars A7) £v)d 19 <A 43 $U3 A S 538 IC-
26':_3_ 1:}\}\‘:]"

GC-Mass (°]&x]: 512.20 g/mol, =% X]: 512 g/mol)

[FH]4 27] 1C-279] A4

<A 1> 1-(3-(4.6-diphenyl-1,3.5-triazin-2-yl)phenyl)-5-(2-nitrophenyl)-1H-indole2] $tA

fjf\\ /C|

Pd(0Ac)
Na O(t-bu)
P(t-bu)
toluene

6-(2-nitrophenyl)-1H-indole THAl 5-(2-nitrophenyl)-1H-indoleS A}-&3}
o] <A 1> L3I AL F3Psted 1-(3-(4,6-diphenyl-1,3,5-triazin-
1H-indoles LAY,

= A& ALstaes 7] =Hld 25
2=yl

)phenyl)-5-(2-nitro phenyl)-

GC-Mass (°]&Xx]: 545.19 g/mol, =% X]: 545 g/mol)
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[0415]

[0416]

[0417]

[0418]
[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]
[0426]

[0427]

[0428]

on

££0l 10-1547623

<gbA 2> 1C-279] 3t

Q@

;"N N
N’/ BN N/_\
=N Triphenylphosphine N
1,2-dichlorobenzene
0-N
3 oW
f\ ey
HN
5-(2-nitrophenyl)-1-phenyl-1H-indole TthAl 7] <@A 1>o4 AL 1-(3-(4,6-diphenyl-1,3,5-triazin-2-
|

yl)phenyl)-5-(2-nitro phenyl)-1H-indoleg AF&3l= AS AQstas A7) FHldo 19 <dA 4>3 Fd3 3
Ae FPste] 1C-278 LA},

GC-Mass (°]#X]: 513.20 g/mol, =3 A: 513 g/mol)

[ZH] 4 28] IC-289 ¥4

<HA 1> 1-(3-(4.6-diphenylpyrimidin-2-y1)phenyl)-5-(2-nitrophenyl)-1H-indole2] A

0-N
HN .
S N Pd(0OAc)
NaO(t-bu) 0-N
P(t-bu), N 4
toluene / P
= | p

6-(2-nitrophenyl)-1H-indole® 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine ©Al 5-(2-nitrophenyl)-
1H-indole¥} 2-(3-chloro phenyl)-4,6-diphenylpyrimidines AFE3= AL A|Qstas Ay R4 259 <
A >3 593 FAHS Faste] 1-(3-(4,6-diphenylpyrimidin-2-y1)phenyl)-5-(2-nitrophenyl)-1H-indole<
ot}
= A .

GC-Mass (©]&X]: 544.19 g/mol, =3 A]: 544 g/mol)

<A 2> 1C-289] 34

(9
IO

Triphenylphosphine N

1.2-dichlorobenzene

()

O
HN

5-(2-nitrophenyl)-1-phenyl-1H-indole Al A7) 1-(3-(4,6-diphenylpyrimidin-2-yl)phenyl)-5-(2-
nitrophenyl)-1H-indole& AM&sl= A& AQstas 7] F1ld 19 <dAl £33 5U3 AAHE FPsto 1C-
28 A4,

Y
N

jeee
JE |

GC-Mass (°]&X]: 512.20 g/mol, =4 X]: 512 g/mol)

[£08]o] 29] 1C-29a & 1C-29be] A




[0429]

[0430]
[0431]

[0432]

[0433]

[0434]
[0435]

[0436]

[0437]

[0438]
[0439]

[0440]

[0441]
[0442]

[0443]

[0444]

on

££0l 10-1547623

<A 1> 2-(benzol[b]thiophen-5-v1)-4.4.5,5-tetramethyl-1.3,2-dioxaborolane®] 4]

Br Pd(dPFJT)Clz \%L
KOAC
DMmf

5-bromo-1H-indole 4l 5-bromobenzo[b]thiophene® A}&3t= AS AQstas £l 19 <A 1>3 Fd3
BAE 38t 2-(benzo[b]lthiophen-5-y1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolaned < T},

HNMR: & 1.24 (s, 12H), 7.65 (d, 1H), 7.85 (d, 1H), 7.98 (d, 1H), 8.07 (d, 1H), 8.12 (s, 1H)

<e+7] 2> 5-(2-nitrophenyl)benzo[blthiophene® 34

\ O
\é. Pd( PPh3)4
NaOH

THF/H,0

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole TthAl A}7] 2-(benzolb]thiophen-5-yl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolaneS Al&3l= AS ALsltas F0)d 19 <A 2>9F 5L HHS 5335
5-(2-nitrophenyl)benzo[b]thiopheneg AT},

HNR: & 7.67 (m, 2H), 7.88 (m, 2H), 7.98 (d, 1), 8.00 (d, 1H), 8.07 (m, 2H), 8.13 (s, 1H)

<gt7A] 3> 1C-29a 2 1C-29b2] A

S NO,
N | PPh;
O 1,2-dichlorobenzene

1C-29b

5-(2-nitrophenyl)-1-phenyl-1H-indole ™Al A}7] 5-(2-nitrophenyl)benzo[b]thiopheneS Alg3t= RS A<
dlal= FHld 19] <dHA| 4>9)} FAE HAHE F35te] 16-29a 1.70 g (7.60 mmol, yield : 35 %)} I1C-29b
1.89 g (8.46 mmol, yield : 39%)S ¥At}.

A,

1C-29a¢] HNR : 6§ 7.29 (t, 1), 7.59 (m, 3H), 7.79 (m, 3H), 8.11 (d, 1H), 8.26 (s, 1H)

1C-29b <] H-NR : 5 7.29 (t, 1H), 7.53 (m, 2H), 7.81 (m, 3H), 8.12 (m, 2H), 8.25 (s, 1H)

[Z4]4] 30] IC-30 ] 3¥HA

<A 1> 7-(2-nitrophenyl)benzo[b]thiophene®] A

05N
| O (J
s (HO),B O,N
N [ S
Pd(PPh3)s O

NaOH \
THF/H,O
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[0445]

[0446]

[0447]

[0448]
[0449]

[0450]
[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]
[0458]

on

£=0l 10-1547623

A 7% slellAd 12.2 g (35.2 mmol)9] 7-bromobenzo[blthiophene, 6.44 g (38.7 mmol)2] 2-
nitrophenylboronic acid, 4.22 g (105.6 mmol)2] NaOH¥} 300 ml1/150 ml9] THF/H.0S Yz wyksldth. 40Tl

A 2.03 g (5 mol%) 9] Pd(PPhy), & Wil 80ColAl 12AI3F &<t wRESIGITE. ¥bS $4 & vEdsEzgol=z
FE3kal MgS0,E ¥ dHEeith. ZHE f7159 SuE AAS & AfazeEadgE o835t 7-(2-

nitrophenyl)benzol[blthiophene 7.38 g (28.9 mmol, yield 82 %)= AUt}.

H-NR ;5 7.63 (m, 5H), 7.96 (m, 3H), 8.21 (d, 1H)

<gtA 2> 1C-30 ¢} 3A

0,N O PPy O
S 1,2-dichlorobenzene " NH
@
N

A~ 715 slellA A7) 7-(2-nitrophenyl )benzo[b]thiophene 5.53 g (21.7 mmol)ﬂ‘r triphenylphosphine 14.2

g (54.2 mmol), 1,2-dichlorobenzene 100 mlE ¥ % 12A17F wwkalRit). ¥kg £ & 1,2-dichlorobenzene
S AASt D gEE2Mgos =&, FE2E 7152 MgS0E B Zﬂﬂ stal, AYAZvEIHIE o]§
3o 1C-30 3.29 g, (14.8 mmol, yield : 68 %)< UL},

HNR ;5 7.37 (t, 1H), 7.46 (m, 5H), 7.87 (d, 1H), 8.20 (d, 1H), 8.24 (s, 1H)

=14 31] IC-31a ¥ IC-31b9] ¥4

<©+7] 1> 6-(2-nitrophenyl)benzo[blthiophene®] 34

ON

\ _————

Pd(PPh3),
NaOH
THF/H,0

7-bromobenzo[blthiophene t4l 6-bromobenzo[blthiophene 12.2 g (35.2 mmol)& Al&3l= AL A|Qstne &+
Hlo] 309 <A >3 L3 BAHS =33F9] 6-(2-nitrophenyl)benzol[blthiophene 7.01 g (27.5
T 78%)& 1:)\}\‘:]'

mmol, yield

1
H-NMR : & 7.68 (m, 3H), 7.98 (m, 6H)

<A 2> 1C-31a¥ 1C-31b¢] 343

e
ON — 3
e \
A | PPh;
N 1.2-dichlorobenzene IC-31a

.
3 N
H

IC-31b

7-(2-nitrophenyl)benzol[b]thiophene TtHAl “}7] 6-(2-nitrophenyl)benzolb]thiophene 5.53 g (21.7 mmol)<
AbEShE AS ALstaie FHle 309 <dA 2>9F sdd BAE 78kl 16-31a 1.60 g (7.16 mmol, yield
133 %) ¥ IC-31b 1.79 g (8.03 mmol, yield : 37%)<S AUr}.
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[0459]

[0460]
[0461]

[0462]

[0463]
[0464]

[0465]

[0466]

[0467]
[0468]

[0469]

[0470]

[0471]

[0472]
[0473]

[0474]

on

£=01 10-1547623
IC-31a <] HNR 5 7.27 (t, 1), 7.53 (m, 4H), 7.78 (d, 1H), 7.92 (d, 1H), 8.10 (d, 1H), 8.25 (s,
1)

IC-31b 911H—NMR P8 7.29 (t, 1), 7.63 (m, 3H), 7.79 (m, 3H), 8.11 (d, 1H), 8.25 (s, 1H)

[Z1]4] 32] IC-329] 3A

<©+7] 1> 4-(2-nitrophenyl)benzo[blthiophene®] 34

O-N

S
S (H0)25© \ O
N — =
Pd(PPha), NO;
Br NaOH O
THF/H,0

7-bromobenzol[blthiophene t4l 4-bromobenzo[blthiophene 12.2 g (35.2 mmol)& Al&3l= AL A|Qstne &+
Hlo 309 <A >3 FU3 H}AHS 5=335Fo] 4-(2-nitrophenyl)benzol[blthiophene 7.28 g (28.5 mmol, yield
D 81%) S AU

HNR ;5 7.68 (m, 4H), 7.89 (m, 3H), 8.01 (m, 2H)

<eHAl 2> 1C-32 ©] ¥4

s S

S O PPh. A O
! NO, 1,2-dichlorobenzene !

7-(2-nitrophenyl)benzol[blthiophene WAl A}7] 4-(2-nitrophenyl)benzolb]thiophene 5.53 g (21.7 mmol)S
AHEEHE RS AlQstaie Eold 309 <aA 2>9F T HAHS skl 16-32 3.05 g (13.7 mmol, yield :
63 %)= ATt

NH

HNR ;8 7.31 (m, 2H), 7.73 (m, 4H), 7.96 (d, 1H), 8.10 (d, 1H), 8.26 (s, 1H)

[F1]o 33] IC-339] A

<A 1> 4-(2-isopropylphenyl)-1-indole2] 3HA

NaOH
THF/H,0

H
Br
HN 5-0 "
s 6764 Pd(PPhs)4

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indole 2EN] 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indoleS A}-&3}3L 1-bromo-2-nitrobenzene WAl 1-bromo-2-isopropylbenzenes AF-&3}
= AL AYstaE ZH)d 19 <dA 2>9F s 3A4L Faste] 4-(2-isopropylphenyl)-1H-indoleS 4
=

HNR: s 1.21 (s, 6H), 2.87 (m, 1H), 6.43 (d, 1H), 7.26 (t, 1H), 7.35 (m, 3H), 7.48 (d, 1H), 7.74
(m, 2H), 7.85 (d, 1H), 8.23 (s, 1H)
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<thAl 2> 1C-339] A

RICIPPY; O.
1,4 dloxane O

A 7)5F StollAl A7) 4-(2-isopropylphenyl)-1H-indole(5 g, 21.25 mmol)¥} RhCI(PPhs)3(98.3 mg, 0.5 mol
%) 1,4-dioxane 50 mloll =<l Th& 135ColAl 1AI13F &9t wtslsin,

WS 24 & guE A Ast AYUIZvtETH Y (Hexane:MC = 3:1 (viv))E At 1C-33 4 g, &
81%)S AArt.

HONR: § 1.20 (s, 6H), 6.45 (d, 1), 7.25 (d, 1), 7.37 (m, 3H), 7.49 (d, 1), 7.75 (d, 1H), 7.86
(d, 1H), 8.22 (s, 1)

[EH]4] 34] 1C-349] A

<HA 1> 4-(2-benzhydrylphenyl)-1H-indole2] A

oy Q P OO
B-Q
PA(PPha)y TN
NaOH O
THF/H,0

5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-indole ] 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indoleS A}F&3}iL 1-bromo-2-nitrobenzene Al (2-bromophenyl)methylene)dibenzene
< AEEhe AS AYstae FHld 19 <dA 2>¢F 593 3gS F838ke] 4-(2-benzhydrylphenyl)-1H-

indoles AAT}.

=

~

¢

HONR: § 2.88 (m, 1H), 6.44 (d, 1), 7.27 (m, 6H), 7.34 (m, 8H), 7.47 (d, 1), 7.75 (m, 2H), 7.86
(d, 1H), 8.21 (s, 1H)

<A 2> 1C-349] 34

O O RhCI(PPh3)3 O O
HN 1,4-dioxane HN ‘O

4-(2-isopropylphenyl)-1H-indole ™4l A}7] 4-(2-benzhydrylphenyl)-1H-indoleS A}-&3}o] FH]o] 3329 <A
2>} FA3 AL FYsle] 10-34S ATt

1H NMR: & 6.43 (d, 1H), 7.26 (m, 5H), 7.34 (m, 8H), 7.46 (d, 1H), 7.76 (m, 2H), 7.85 (d, 1H), 8.20
(s, 1)

ZH]o 35] IC-35 ¢ A
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[0498]
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<tA 1> 6-(2-bromophenyl)-7-chloro-1H-indole2] %A

Br
.z Bi
Lt O P
N Br N
Pd{PPh3) 4 O
A NaOH \
THF/H,O

A 715 SholA 9.13 g (39.6 mmol)e] 6-bromo-7-chloro-1H-indole, 9.54 g (47.5 mmol)e] 2-
bromophenylboronic acid, 4.75 g (118.8 mmol)<] NaOH¥} 200 ml/100 ml9] THF/H, 0 Y wwka}tk. 40°Col

A1 2.29 g (5 mol%)®] Pd(PPhs), & Wil 80CelA 12A17F &<t wRbslgict. whg T4 ¥ vdilZ=2ejo|=2
FE3h MgS0, & ¥ ZEsglth. FEE /7152 SvlE AAS & APa=vEadgaE o]&3te 6-(2-
bromophenyl)-7-chloro-1H-indole 8.86 g (28.9 mmol, yield: 73 %)= AUt}.

1H—NMR © 8§ 6.45 (d, 1H), 7.35 (m, 3H), 7.74 (m, 3H), 8.06 (d, 1H), 8.64 (s, 1H)

<&tA 2> ethyl 3-(2-(7-chloro-1H-indol-6-v1)phenylthio) propancate?] ¥tAd

Br
Cl Illii PlS’/\\V/JL\OEﬂ

O Pd.dbas, dpephos

K2CO3, toluene

' "ZT

A2 715 dtollA 7.45 g (24.3 mmol)®] 6-(2-bromophenyl)-7-chloro-1H-indole, 3.59 g (26.77 mmol)<]
ethyl 3-mercaptopropanoate, 167 mg (0.18 mmol)9] Pds.dbas, 197 mg (0.37 mmol)®] dpephos, 8.4 g (61 mmo

1)9] KyC0sZ 100 ml1 9] Tolueneo] ¥ar 110ColA 15A17F wwka}AT).

g 4 F vddESRdol=R 8 NgS0,E Wi BHGAY. dHE {759 &uE AT F Ada

EulEI#9E o] &3&+] ethyl 3-(2-(7-chloro-1H-indol-6-yl)phenylthio)propanoate 6.38 g (17.7 mmol,
yield: 72 %)< AUr}.

HNR 6 1.29 (t, 3H), 2.58 (t, 2H), 3.12 (t, 2H), 4.12 (g, 2H), 6.25 (d, 1H), 7.37 (m, 4H), 7.70
(m, 2H), 8.06 (d, 1H), 8.60 (s, 1H)

<thA 3> 1C-359] A

BO o
KcﬁBu
H
H TFiF N
N N
N

A 715 shollA 6.34 g (15.4 mmol) 2] ethyl 3-(2-(7-chloro-1H-indol-6-yl)phenylthio)propanoate, 2.60 g
(23.2 mmol)?] potassium tert-butoxideZ 100 mle] THFo ¥WirL 50TColA] 8AIZF "’BPO}OﬂE‘r Wk E=4 § oo
ddS2gol=2 &5 MgS0, & ¥ ZEEAY. ZEHE 77159 &vE AAS & AddazneEadgaE

o]-g-3ke 1C-35 2.30 g (10.3 mmol, yield: 67 %)< LUT}.
HNR ;5 6.44 (d, 1), 7.25 (d, 1), 7.51 (m, 3H), 8.00 (m, 2H), 8.40 (d, 1H), 8.63 (s, 1H)

[$H]4] 36] 1C-362] 34
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<A 1> 2-(benzofuran-5-v1)-4,4.5 5-tetramethyl-1.3,2-dioxaborolane®] %4

o’B_B‘o o)
Br

Pd(dppf)Cl, B
KOAc o]
1,4-dioxane

A4 715 sl A 5-bromobenzofuran (25 g, 0.126 mol), 4,4,4'.4'.55, 5' 5 -octamethyl-2,2'-bi(1,3,2-
dioxaborolane) (38.67 g, 0.152 mol), Pd(dppf)Cl, (3.11 g, 3 mol%), KOAc (37.36 g, 0.381 mol) % 1,4-
dioxane (500 m1)E& &3} 130TClA 12A1F &<t wnks}gict.

3ol TAHE F oHoAHOIER FES o MgSO,E FiS AAS, APAZvtE 1T (Hexane:EA =
10:1 (v/v))E AA|sF] 2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (23.23 g, & 75
%)= DA}

1H—NMRI § 1.25 (s, 12H), 6.46 (d, 1H), 7.28 (d, 1H), 7.43 (d, 1H), 7.53 (d, 1H), 7.98 (s, 1H)

<%A 2> 5-(2-nitrophenyl)benzofuran® ¥4

02N

o) o) NO,
N I Y
B~ T Pd(PPha) PPhg O
Ky CO4
1,4- dloxane."HQO
A~ 7]% 3d}ollA 1-bromo-2-nitrobenzene (15.86 g, 78.52 mmol)3} A}7] 2-(benzofuran-5-yl)-4,4,5,5-

tetramethyl-1,3,2-dioxaborolane (23 g, 94.23 mmol), K,C0; (32.56 g, 235.57 mmol) % 1,4-dioxane/H,0(400
ml/200 m1)E &gk th&, 40CellA PA(PPhy),(4.54 g, 5 mol%)S YaL 110°CelA 12413t &t wwk3lgiT,

o

Bhg T2 5 viddEReolnr FE8HAL MgS0,E WL oHsglth. ol frlSelA &8s AT = A
6%)

AZvtE Y] (Hexane:EA = 3:1 (v/v))E AAs+] 5-(2-nitrophenyl)benzofuran (12.40 g, +% 6
Ak,

ne

Kol
=

H-NR: & 6.45 (d, 1H), 7.26 (d, 1H), 7.42 (d, 1H), 7.52 (d, 1H), 7.66 (t, 1H), 7.85 (t, 1H), 7.96
(s, 1H), 8.01 (d, 1H), 8.06 (t, 1H)

<A 3> 1C-369] 34

(0]
\ 0
NO, . .
Tripenylphosphine

1,2-dichlorobenzene HN O

A~ 715 3dbollA A7) 5-(2-nitrophenyl)benzofuran (10 g, 41.80 mmol), triphenylphosphine (27.41 g,
104.50 mmol) 2 1,2-dichlorobenzene (150 ml)E &3&ta 12A17F FoF wuksli}.

< 8 ¥ 1,2-dichlorobenzeneE A7l fEFZEWEo s FE39r. dojx F7]=0l thaf MgSO,E &
& AAsta, A 2vlEa Y (Hexane:MC=3:1 (v/v))Z AA|ste] 1C-36 (4.76 g, & 55%)< AUTh.
1H—NMRI § 6.51 (d, 1H), 7.27 (d, 1), 7.43 (d, 1H), 7.54 (d, 1H), 7.68 (t, 1H), 7.86 (t, 1H), 8.00
(d, 1), 8.05 (t, 1), 10.58 (s, 1H)

[$H]4] 37] 1C-372] A
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<A 1> 2-(benzofuran-6-v1)-4,4.5 5-tetramethyl-1.3,2-dioxaborolane®] %4

ey I ¢

Pd(dppf)Cl»
KOAc
1,4-dioxane

}3
B\
0

5-bromobenzofuran ™Al 6-bromobenzofurang AM&3stE AL ALty A7) FH|d 19 <d-A >3 Hd3
BAES a8l 2-(benzofuran—6-y1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolanes LT},

HNR: & 1.25 (s, 12H), 6.46 (d, 1H), 7.28 (d, 1H), 7.43 (d, 1H), 7.53 (d, 1H), 7.98 (s, 1H)

<7 2> 6-(2-nitrophenyl)benzofuran® ¥4

o) O:N
’ S SN
o
ﬁcoﬂ

1,4-dioxan efH -0

2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane ™4l 7] 2-(benzofuran-6-yl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolaneS Al&3sl= AL AYstas Ay #0849 369 <A 259 U3t AL 5
&J3}od 6-(2-nitrophenyl)benzofurans LT},

H-NR: & 6.45 (d, 1), 7.26 (d, 1), 7.42 (d, 1H), 7.52 (d, 1H), 7.66 (t, 1H), 7.85 (t, 1H), 7.96
(s, 1H), 8.01 (d, 1H), 8.06 (t, 1H)

<thA 3> 1C-379] 34

] H
o, ON 0 N
i O O Tripenylphosphine _ O
1,2-dichlorobenzene O
5-(2-nitrophenyl)benzofuran ™Al 6-(2-nitrophenyl)benzofurans Ab&sl= AL A9l A7) &4l 36
o] <itAl >3} FUS HFAHE sl 1C-378 AU

H-NR: 6 6.51 (d, 1), 7.27 (d, 1H), 7.43 (d, 1H), 7.54 (d, 1H), 7.68 (t, 1H), 7.86 (t, 1H), 8.00
(d, 1H), 8.05 (t, 1H), 10.58 (s, 1H)

[$H]4] 38] 1C-382] ¥4

<tA 1> dibenzo[b.d]furan-3-amine] 34

o 0
NH;, Cu
L
Br THF, H20 NH2

A 715F dlollA 3-bromodibenzolb,d]furan (7.41 g, 30.0 mmol)S THF 100 ml ©] <% 3, 28 % aqueous
ammonia (10.2 ml, 150 mmol) ¥} Cu (0.10 g, 5 mol%) =S YL, 110TCNA 12A17F F<F k&l dc. whs =4
T HgdERgol=R 2533 MgS0,E ¥ dYEt. dHHE {7159 &vE AAS & AdazetEae

3] (Hexane:EA=10:1 (v/v))E AA 3} dibenzolb,d]furan-3-amine 4.45 g (yield : 81%)S Aic}.

'H-NR: § 5.32 (s, 2H), 6.33 (d, 1H), 7.34 (m, 2H), 7.43 (s, 1H), 7.65 (d, 2H), 7.89 (d, 1H)
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<ttA 2> 3H-benzofuro[2,3-elindole2] 34

o Tristhanolammoenium chloride
RuCl3'nH20 . PPhs, SnClL5H-0 o
NH- - NH
- H:0, dicxane

A% 715 3dlellA dibenzolb,d]lfuran-3-amine (4.45 g, 24.29 mmol)<& H,0/dioxane (10 ml / 90 ml) o] =¢I

% triethanolammonium chloride (0.45 g, 2.43 mmol) ¥} RuClsH,0 (0.055 g, 0.2 mmol)3} PPhy (0.191 g,
0.7 mmol), SnCl»2H0 (0.548 g, 2.43 mmol)S Wil, 180TelA 20AI1zF F<t wnkalelch. whg &4

b

aqueous 5% HCl o ¥Ws-&S Ha, WeEdFZeo|l=g FE31aL NgS0,5 ¥al ZHIINY. ZHEA {7159
& AAS * Ada2elE T3] (Hexane:MC=1:1 (v/v))Z AAste] 1C-38 2.7 g (yield : 53%)S LArt.
]H—NMRI § 6.45 (d, 1H), 7.13 (d, 1H), 7.27 (d, 1H), 7.35 (m, 2H), 7.66 (d, 1H), 7.88 (d, 2H), 10.46
(s, 1H)

=1l 39] 1C-399] #A

<A 1> 5,5-dimethyl-5H-dibenzo[b.d]lsilol-3-amine2] §4

~N_ N S
Si Si

NH,, Cu

_NH;. Cu _
Br THF, H20 NH2
3-bromodibenzol[b,d]furan WAl 3-bromo-5,5-dimethyl-5H-dibenzolb,d] silole& A}&3}
7] #H]d 389 <A >3 FLU3I HAHS 42383} 5,5-dimethyl-5H-dibenzolb,d]silo

H-NMR: 6 0.68 (s, 6H), 5.31 (s, 2H), 6.68 (d, 1), 6.80 (s, 1M), 7.33 (t, 1), 7.52 (d, 1H), 7.61
(t, 1H), 7.64 (d, 1H), 7.91 (d, 1H)

<gtA 2> 1C-39¢] ¥4

e
\Si Triethanolammeonium chloride N 7

RuClz'nH20, PPha, Sn Cla'sHo0 Si =
NH> - NH
H-0, dioxane

dibenzo[b,d]furan-3-amine ©t4l 47| 5 ,5-dimethyl-5H-dibenzol[b,d]silol-3-amineS A}&3l= AL Al
= 47] Evld 389 <A 2> Fde S st [C-398 DAL

H-NMR: 50.66 (s, 6H), 6.45 (d, 1), 7.27 (d, 1), 7.33 (t, 1H), 7.52 (d, 1), 7.61 (¢, 1H), 7.79 (d,
1), 7.89 (d, 1), 7.97 (d, 1), 10.42 (s, 1H)

[ZH] 4] 40] IC-409] A

<@+A 1> 5,5-diphenyl-5H-dibenzo[b.d]silol-3-amine®] ¥A

@Q Q

3-bromodibenzo[b,d]furan t4l 3-bromo-5,5-diphenyl-5H-dibenzolb,d] silole& A}&3li= RS AQstae A
7] &89 389 <A >3 53 IS F33to] 5 5-diphenyl-5H-dibenzolb,d]silol-3-amineS LA T}.

H-NR: & 5.33 (s, 2H), 6.67 (d, 1), 6.81 (s, 1H), 7.31 (t, 1H), 7.37 (m, 4H), 7.46 (m, 4H), 7.54
(m, 3H), 7.62 (t, 1H), 7.66 (d, 1H), 7.92 (d, 1H)
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| 2> 1C-409] A

Triethanolammonium chloride : 7\ j : .
RuClsnH20, PPhz, SnCly'2H20 Si
NH - - NH
H-0, dioxane

dibenzo[b,d]furan-3-amine 4l A}7] 5,5-diphenyl-5H-dibenzolb,d]silol-3-amines A}&3l= A
= 47] Evld 389 <A 2> Fde S st [C-40S AU

o
2
fo
Q‘L
£]

1
H-NMR: & 6.44 (d, 1), 7.26 (d, 1H), 7.35 (m, B5H), 7.47 (m, 4H), 7.53 (m, 3H), 7.62 (t, 1H), 7.78
(d, 1H), 7.90 (d, 1H), 7.96 (d, 1H), 10.41 (s, 1H)

o 41] 1C-41¢] 34

<A 1> 1C-419] 34

Se Triethanolammonium chloride Se ==
NH: RLIC|3I‘IH20.F'P|‘I3. SI‘IC|22H20 NH
H-0O, dioxane

dibenzo[b,d]furan-3-amine tHAl dibenzolb,d]selenophen-3-amineS A}&3l= A

o] <eA 2>3} FLT AAFE FAst] 16418 LU

Aefstars 7] E=rlel 38

mlo
[0

1H—NMRZ § 6.47 (d, 1), 7.15 (d, 1H), 7.26 (d, 1H), 7.36 (m, 2H), 7.67 (d, 1H), 7.89 (d, 2H), 10.45
(s, 1H)

[FH]4] 42] 1C-422] A4

<e+A 1> 2-(benzolblselenophen-5-y1)-4.4.5.5-tetramethyl-1.3.2-dioxaborolane®] A

B Pd(dppf)Cl»
r KOAc
1,4-dioxane
5-bromobenzofuran ™4l 5-bromobenzo[blselenophenes A&l ZAS A|Qdtal= A7 #H]d 369 <A 1>
I A3 PAHS F=3Psle] 2-(benzol[b]selenophen-5-yl1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolanes Aict.

HNR: & 1.26 (s, 12H), 6.45 (d, 1), 7.27 (d, 1), 7.43 (d, 1), 7.54 (d, 1), 8.00 (s, 1H)

<etA 2> 5-(2-nitrophenyl)benzo[b]selenophene®] ¥HA

Se Br@ Se Nc.2
N o0 — N7
B Pd(PPhy), O
o) KoCO,

1,4-dioxane/H,0

2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane ™4l 7] 2-(benzolblselenophen-5-y1)-
4,4,5 5-tetramethyl-1,3,2-dioxaborolanes AF&3li= S AQslars A7 8l 369 <A 2>9F FU3
H4E& 4335le] 5-(2-nitrophenyl)benzo[b]selenophenes &t}.

HNR: & 6.44 (d, 1), 7.27 (d, 1), 7.43 (d, 1H), 7.51 (d, 1H), 7.65 (t, 1H), 7.84 (t, 1H), 7.94
(s, 1H), 8.00 (d, 1H), 8.05 (t, 1H)
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<ghA] 3> 1C-429] 3t

Se

\ Se
NO, . .
Tripenylphosphine

1,2-dichlorobenzene HN O

5-(2-nitrophenyl)benzofuran ™4l 5-(2-nitrophenyl)benzo[blselenophene & A}&3t= AS A Qslas A7)
THlo 369] <dtAl 3>} TS HAHE FYslo] 16425 AU

H-NMR: 8 6.52 (d, 1H), 7.26 (d, 1H), 7.44 (d, 1H), 7.55 (d, 1H), 7.69 (t, 1H), 7.85 (t, 1H), 7.96
(d, 1H), 8.03 (t, 1H), 10.56 (s, 1H)

[FH]4] 43] 1C-432] 34

<e+A 1> 2-(benzolblselenophen-6-y1)-4.4.5.5-tetramethyl-1.3.2-dioxaborolane®] A

ey IEK et

Pd(dppf)Cl-
KOAc
1,4-dioxane

5-bromobenzofuran ™4l 6-bromobenzolblselenophenes A&l AS A|Qdtal= A7 #H]d 369 <A 1>
I A3 PAHS F=3Psle] 2-(benzol[b]selenophen-6-yl1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolanes Aict.

HNR: 6 1.24 (s, 12H), 6.45 (d, 1H), 7.28 (d, 1H), 7.44 (d, 1H), 7.57 (d, 1H), 7.96 (s, 1H)

<etAl 2> 6-(2-nitrophenyl)benzo[b]selenophene®] 34

e O:N

S 2
’ |
22
KCO~

1,4-dioxane/H -0

2-(benzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane THAl 2-(benzolb]selenophen-6-yl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolaneS Al-83l= AL A|Q3taes A7) FHldo 369 <dA 2>} 593 RAHS
&3}e] 6-(2-nitrophenyl)benzol[blselenophenes AT},

H-NMR: & 6.46 (d, 1), 7.26 (d, 1), 7.43 (d, 1), 7.54 (d, 1), 7.67 (t, 1), 7.86 (t, 1H), 7.93
(s, 1H), 8.02 (d, 1H), 8.08 (t, 1H)

<ghA 3> 1C-439] 3t

5 H
Se  ON se N
| Q O Tripenylphosphine | { O
1,2-dichlorobenzene O
5-(2-nitrophenyl)benzofuran ™4l 6-(2-nitrophenyl)benzo[blselenophene & A}g&3t= AL A Qslas A7)
Tl o 369] <dtAl 3>} FAS HAHE FYsle] 16435 AU

H-NR: & 6.52 (d, 1), 7.27 (d, 1), 7.43 (d, 1), 7.52 (d, 1H), 7.67 (t, 1H), 7.85 (t, 1H), 8.01
(d, 1H), 8.09 (t, 1H), 10.55 (s, 1H)
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[0590]

[0591]
[0592]

[0593]

[0594]

[0595]

[0596]
[0597]

[0598]

[0599]

[0600]
[0601]

[0602]

[0603]

on

£=0l 10-1547623

[3HAd el 1] Inv-19] §HA4

-0 a0

@ o
I Cu pﬁ :h:r
KaC
'a"5~4 O
nitrobenzene O

Inv-1

A 7)F sfellA IC-1 (3 g, 10.63 mmol), 3-bromobiphenyl (3.72 g, 15.94 mmol), Cu powder (0.07 g, 1.06
mmol), Ky,COs (1.47 g, 10.63 mmol), Na,SO; (1.51 g, 10.63 mmol), nitrobenzene (100 ml)E &35} 200C

A 240 7F sk wkskgitt

Hhg 4 3 nitrobenzened Aty WEHAF RGOl =R {F1FE HElste] NgS0,E AHEE] B& AlAG
ol AAE f715NA §uE AAS T A A2velE T (Hexane:MC = 1:1 (v/v)E A5t HH
el Inv-1 (2.26 g, 58 49 9)S LA

Bl

GC-Mass (o] ZXx]: 434.18 g/mol, SAX]: 434 g/mol)

[3HAd e 2] Inv-29] §HA

S

Inv-2

3-bromobiphenyl tHAl 3-(4-bromophenyl)pyridines AF&-8l= AS AlQstas A7 FAdd 13 A3 A4S
FPsto] B4 3E Inv-2 (2.13 g, 46 9= AT}

GC-Mass (o]&x]: 435.17 g/mol, =AX]: 435.17 g/mol)

[3HAd e 3] Inv-39] §HA

Inv-3
A~ 7157 slellA IC-1 (3 g, 10.63 mmol), 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (4.38 g, 12.75
mmol), Pd(OAc)s (0.12 g, 5 mol%), NaO(t-bu) (2.04 g, 21.25 mmol), P(t-bu); (0.21 g, 1.06 mmol) =
Toluene (100 m1)&  &3lar 110ColA 12413 Bt auk3loiTt.
Hk-2o] Z£24% & odolAgolER FE3 2 MgSO,= FES A, AdazvtE1ely] (Hexane:EA =

2:1 (v/v)E AA ] 22 31eEl Inv-3 (4.89 g, & 78 %)< A},

GC-Mass (o]&x]: 589.23 g/mol, =4 X]: 589 g/mol)
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[0604]

[0605]
[0606]

[0607]

[0608]

[0609]
[0610]

[0611]

[0612]

[0613]
[0614]

[0615]

£=0l 10-1547623

on

[3HAd el 4] Inv-49] §HA

/\X\\ I ~ M J.'
Pd{OAZ), A

J/ MaO tbu) ,__j]’/ | l--l//

// Pit-bu)q =

Toluene /]/

2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine ™4l  2-(3-chlorophenyl)-4,6-di(pyridin-2-y1)-1,3,5-
triazines AR&3SHE A& AQstis 47 dAded 339 LT AGE Fdst] 5F SFES Inv-4 (4.97 g,
79 9E AU,

GC-Mass (©]2x]: 591.22 g/mol, =4 X]: 591 g/mol)

[3HAd el 5] Inv-59] §HA

Inv-5
-(3-bromo-5-methylphenyl)-4,6-diphenyl-1,3,5-triazines Al&3t= AS AYslai:s
f&ﬂﬁﬁﬂ~4%%ﬂ4@%~rﬂh4%@ﬂ@zhlm%(&mg,m%géﬁﬁq
GC-Mass (°]&X]: 603.24 g/mol, =4 A: 603 g/mol)

[3t ) 6] Inv-6] 34

Inv-6

3-bromobiphenyl w4l 2-(5-bromobiphenyl-3-y1)-4,6-diphenyl-1,3,5-triazineS Al&3dl= AL AQdstae A
7] Ao 13 sdg 3AE F3ste] 54 sstEQl Inv-6 (3.47 g, 49 HE AUt

GC-Mass (°]ZX]: 665.26 g/mol, =4 A: 665 g/mol)
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[0616]

[0617]
[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]
[0626]

[0627]

on

£=0l 10-1547623

[l 7] Inv-79] §HA

fa¥e! f Wy

f‘ S
- w
o e rf@

Tﬂluﬂn=

\
Inv-7

2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine TthAl 2,4~di(biphenyl-3-yl)-6-(3-chlorophenyl)-1,3,5-
triazined AFEeE AL AQstas AV A 33 L3 H}AHS Fysle] ZF FEC] Inv-7 (5.38
g,76 B)E BIAUT}.

GC-Mass (°]2X]: 665.26 g/mol, =4 A: 665 g/mol)
[t 8] Inv-89] FHA

Toluene
Inv-8

2-(3-chlorophenyl )-4,6-diphenyl-1,3,5-triazine ™Al 2-(3-chlorophenyl)-4,6-diphenylpyrimidineS A}-&3}
v AS AYstae A7) FAdd 33 sde AAES St 54 FFEQ Inv-8 (4.63 g, 74 9)E DAL

GC-Mass (o]&x]: 588.23 g/mol, =74 *]: 588 g/mol)

[3HAd e 9] Inv-99] §HA

il T
£:<::%tﬂ:] Pd(OAC),
I Madtbu)
H Pitbuls
Toluene
Inv-9
2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine Al 2-(3-chlorophenyl)-4,6-di(pyridin-2-

yDpyrimidineS A&l A& AYstas A7) A 39 543 AAHS st 54 FFEQA Inv-9
(4.83 g, 77 B AU},

GC-Mass (o]&x]: 590.22 g/mol, =4 X]: 590 g/mol)
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[0628]

[0629]
[0630]

[0631]

[0632]

[0633]
[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

on

£=0l 10-1547623

[§Hd el 10] Inv-109] 34

Inv-10

o
2
to
ol
o
£
rr
o
Ak
U‘.?J:i

3-bromobiphenyl tH4l 4-(5-bromobiphenyl-3-y1)-2,6-diphenylpyrimidines A}&3t= A
Ao 13 sd A4S FAste] 57 FES Inv-10 (3.53 g, 50 DE LAt

GC-Mass (o]&X]: 664.26 g/mol, =AX]: 664 g/mol)

[§Hd e 11] Inv-119] 34

Eén%\ il
s 0 b E g
A | .
I@ljﬁ\ﬁ Cu powder w \H ”
Meso,

H

Inv-11

3-bromobiphenyl TtH4! 3-bromo-9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazoleS A}&3l= AL ALt
= 7 B8 13 de A S st 54 sEQl Inv-11 (3.39 g, 47 9)& ATt

GC-Mass (°]2x]: 678.25 g/mol, =3 =]: 678 g/mol)

[3HAd e 12] Inv-129] EA

Inv=12

3-bromobiphenyl T4l (4-bromophenyl)diphenylboraneS Al&3t= RS A|Q3tne A7 §Ad 19 5L 3
AL Fygsto] 22 33ES] Inv-12 (2.44 ¢, 44 DS LA}

GC-Mass (°]&X]: 522.23 g/mol, =4 A]: 522 g/mol)
[FAl 13] Inv-139] 3A

Inv-13

3-bromobiphenyl ™Al (4-bromophenyl)diphenylphosphined AF&3l= AL ALstus Ar] A 13 L3
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[0643]

[0644]

[0645]
[0646]

[0647]

[0648]

[0649]
[0650]

[0651]

[0652]

[0653]
[0654]

[0655]

[0656]

[0657]

on

££0l 10-1547623

ol

BAE FEste] 22 3eEel Inv-13 (2.59 g, 45 %S AT},
GC-Mass (°]&x]: 542.19 g/mol, =4 X|: 542 g/mol)

[§Hdd 14] Inv-149] 34

"3
@ o

Inv-14

2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine ™4l (4-chlorophenyl)triphenylsilanes AF&3l= ZAE A
atales 7] Fdd 39 5dd AHS FAste] 54 SFE Inv-14 (4.92 g, 75 DE AT

GC-Mass (o]&X]: 616.23 g/mol, =4 X]: 616 g/mol)

[§Hd 4 15] Inv-159] 34

f\ S LU
Inv-15
IC-1 dil IC-28 AMg3le RS AQdetires 7] FAdd 33 sdg JAES st 57 313E<2d Inv-15

(4.51 g, 72 %)= AAT}.
GC-Mass (o]&x]: 589.23 g/mol, =4 X]: 589 g/mol)
[ 16] Inv-169] §A

Br
e (e
N Cu powder N N

X O _I\Il<a:;CSOOS4

nitrobenzene
Inv-16

IC-1 g4l 1C-3& AMg3lhe RS AQstae 7] @A 13 U3 B34S Fdste] 54 31E<2 Inv-16
(2.35 g, 51 B AU},

GC-Mass (o] Zx]: 434.18 g/mol, A X]: 434 g/mol)
[FAd 17] Inv-179] A

KzCC3
Il EQS ':'4

nitrobenzene
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[0658]

[0659]

[0660]

[0661]
[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

[0668]

[0669]
[0670]

[0671]

SEE35] 10-1547623
IC-17} 3-bromobiphenyl W4l IC-3%} 3-(4-bromophenyl)pyridines A3l & AlQstae 7] F4d 13
A S st 54 FEQ] Inv-17 (2.45 g, 53 )& LA}
GC-Mass (o]&x]: 435.17 g/mol, =4 X]: 435 g/mol)
[$tAde] 18] Inv-189] ¥4

g I

R
Inv-138

T N
‘ | I

IC-1 WA IC-3& AMg3le RS AQstas A7) @A 33 5d3 A4S sty 54 3FgEQA Inv-18
(4.32 g, 69 B AT},

GC-Mass (o]&x]: 589.23 g/mol, =4 X]: 589 g/mol)

[§Hd e 19] Inv-199] 34

)

eI

Inv-19

I1C-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine ™4l IC-3¥} 2-(3-chlorophenyl)-4,6-di(pyridin-2-
y1)-1,3,5-triazines A&l AL AQstne A7 Ao 37 593 AAHS S35t 54 3¢EQ Inv-
19 (4.53 g, 72 D& VAT}.

GC-Mass (o]Z2x]: 591.22 g/mol, A X]: 591 g/mol)
[ZAl 20] Inv-209] $HA

Hiais ; JBr
i

Qa0

|
Il S T —
Cu powder

Seets
o5

Inv-20

nitrobenzens

IC-13} 3-bromobiphenyl thH4l IC-33} 2-(3-bromo-5-methylphenyl)-4,6-diphenyl-1,3,5-triazines Al&3l=
A& ALstae 7] e 13 s JAS Fdste] 54 g2 Inv-20 (2.95 g, 46 9)E AUt

GC-Mass (o]&X]: 603.24 g/mol, =4 X]: 603 g/mol)
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[0672]

[0673]
[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]

[0681]
[0682]

[0683]

on

£=0l 10-1547623

[§Hd el 21] Inv-219] 34

nitrokenzens

IC-13} 3-bromobiphenyl tH2l IC-33} 2-(5-bromobiphenyl-3-y1)-4,6-diphenyl-1,3,5-triazines AF&3t= AL
ALstas A7) Fde 13 593 FAE FaAste] 57 3tEQl Inv-21 (3.18 g, 45 ©E EAU

GC-Mass (o]&X]: 665.26 g/mol, =AX]: 665 g/mol)

[§Hd o 22] Inv-229] 34

Inv-22

IC-13}  2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine Al 1C-3%}  2,4-di(biphenyl-3-yl)-6-(3-
chlorophenyl)-1,3,5-triazines Al&3l= AL Astae A7) FAd 33 L3 AAHS FP3t] 54 33
59l Inv-22 (6.07 g, 77 %)= AAJr}.

GC-Mass (©]&X]: 741.29 g/mol, =R A]: 741 g/mol)
[FAl 23] Inv-239] 3A

1C-13 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine =1EN) 1C-33} 2-(3-chlorophenyl)-4,6-
diphenylpyrimidines AM&3l= AS AYstas 7] d§4dd 38 543 AAS FPstd 54 3= Inv-
23 (4.69 g, 75 %)= AAT}.

GC-Mass (o]&x]: 588.23 g/mol, =4 *]: 588 g/mol)
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£=0l 10-1547623

on

[§Hd el 24] Inv-249] 34

[0684]
Q HIN | =
I IQ P M
T = S\
Pit—l‘:-um‘ k - M \
Tolusne b
[0685] Inv-24
[0686] IC-13} 2-(3-chlorophenyl)—-4,6-diphenyl-1,3,5-triazine ™4l IC-3¥ 2-(3-chlorophenyl)-4,6-di(pyridin-2-
yDpyrimidines AHgste A& AQstae 37 Ao 39 501{?} AAE Fdste] 54 gEQd Inv-24
(4.46 g, 71 BE LA
[0687] GC-Mass (°]&x]: 590.22 g/mol, ZAX]: 590 g/mol)
[0688] [t o) 25] Inv-259] §A
5 //1[/ = |“
= N
etas
7
(.
[0689] Inv-25
[0690] IC-13} 3-bromobiphenyl w41 IC-3%} 4-(5-bromobiphenyl-3-y1)-2,6-diphenylpyrimidines A}&3= AS A
Qetae 7] FA 19 Fde BAHS FaAste] 54 IFEQ Inv-25 (3.04 g, 43 ©E AU
[0691] GC-Mass (©]2X]: 664.26 g/mol, S X|: 664 g/mol)
[0692] [EAdd 26] Inv-269] 34
[0693]
[0694] I1C-13} 3-bromobiphenyl ™Al 1C-3%} 3-bromo—9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazoleS A}-&3}+=
A& ALstae 7] e 13 4 JAS Fdste] 54 =20 Inv-26 (2.96 g, 41 9)E AUTt.
[0695] GC-Mass (©]2x]: 678.25 g/mol, S X|: 678 g/mol)
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[0696]

[0697]
[0698]

[0699]

[0700]

[0701]

[0702]

[0703]

[0704]

[0705]
[0706]

[0707]

[0708]

[0709]

[0710]

on

££0l 10-1547623

[§Hddl 27] Inv-279] 34

Inv-27

IC-13} 3-bromobiphenyl T4l I1C-3% (4-bromophenyl) diphenylboranes Al&3lE AL AQstas A7) A
o 13 A3 AAE FPste] 5H T2 Inv-27 (2.66 g, 48 B)E AU

GC-Mass (°]&X]: 522.23 g/mol, =4 X]: 522 g/mol)

[§Hd ol 28] Inv-289] 34

MNa, S0,
nitrobenze Inv-28

o

I1C-17} 3-bromobiphenyl ™41 1C-3%} (4-bromophenyl) diphenylphosphines A}-&3}:= AL AQsti= A7) o
Ad 13 593 B34S FAste] 7 33E Inv-28 (2.54 g, 44 9)E AU}

GC-Mass (°]2X]: 542.19 g/mol, =4 A: 542 g/mol)

[§Hd el 29] Inv-299] 34

Pt ujl3‘
Toluene

Inv-29
IC-13} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine W4l I1C-3¥} (4-chlorophenyl)triphenylsilane< A}

s g A9t 47 Ao 39 T4 AAHS FAste] A FEQA Inv-29 (4.65 g, 71 DE DA

GC-Mass (°]2x]: 616.23 g/mol, =3 =]: 616 g/mol)
[ZA 30] Inv-309] 3HA

cl -
5 oo
M \\\
\i]j/ == I"-l/ {l
H

Malit-bu)
Pit-bu
Toluene Inv-30

IC-1 i3l IC-45 AM&ate A& Adstae 47 F48¢ 33 93 #FE& Fdhste] 524 3EQ Inv-30
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[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

[0717]
[0718]

[0719]

[0720]

[0721]
[0722]

[0723]

[0724]

on

£50l 10-1547623

(4.70 g, 75 = LA},
GC-Mass (o]&x]: 589.23 g/mol, =4 X]: 589 g/mol)
[3HAd el 31] Inv-319] &A

L
hava's

IC-1 diA IC-5&
(4.57 g, 73 B AU},

Inv-31

GC-Mass (°]ZX]: 589.23 g/mol, =4 A: 589 g/mol)
[EAd o 32] Inv-329] 34

A ///f/ . !
ijf (OAc) T =
NH .'Putbu:q' J \©/L“/K©

Toluene

IC-1 gl IC-6& AMgste S AlYstas 7] $4d 339 5d3 A4S Fdste] 54 319E<2 [nv-32
(4.82 g, 77 B AU},

GC-Mass (°]2x]: 589.23 g/mol, =4 A: 589 g/mol)
[3Alo 33] Inv-33¢] §HA

o L\: s T G
o A i B 1
= H 71\1 = \:i,

['NH : W
[ ;ThJH’ &l = PR, sl e,
-~ 1;/ 3 T'[:’—R_B.H 304 AIH ,?/ “‘ 7 J | /]
N iH0 — g
== T NS
D it I

Inv-33
A 715 sfollA IC-7 (5 g, 13.84 mmol)¥} phenylboronic acid (2.03 g, 16.61 mmol), NaOH (1.66 g, 41.52
mmol) % THF/H,0(100 ml1/500 ml)E &3%}3t o}, 40°CollA] Pd(PPhs),(0.80 g, 5 mol%)E €L 80CoA 1247t
EoF Rk,
e T4 F vudEZgol =2 FE3Ha MgSo,E B AHealtt. 4o fr|FolA &rE AATST & A9

F2vE 183 (Hexane:EA = 3:1 (v/v))E AA3] 3,7-diphenyl-3,10-dihydropyrrolol[3,2-alcarbazoles &
1=

7] 3,7-diphenyl-3,10-dihydropyrrolo[3,2-alcarbazoleS IC-1 ™2l Al&3le] A7) Ao 33 59
Fsle] 22 5tE<l Inv-33 (6.27 g, 68 )= AT},

32

o

3}

tlo oX
o
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on

£=0l 10-1547623

[0725] GC-Mass (©]2X]: 665.26 g/mol, S X|: 665 g/mol)
[0726] [3tAd o] 34] Inv-349] ¥4
Er \\\\\\ L“\fl\i‘//y = 2 r-1: [\v” ‘N”///ﬁ(
— I ”\“\/l g0 : ¥
I/(}NH ;/‘ SH o . o
| ) PAPPIa, . N J
o R i s 3.0 0N
§\ ,|'|7] Toluene . “ /] M “ J
L » i,
*/1‘1{/“\ “/ \Tn\,
[0727] [ - Inv-34
[0728] phenylboronic acid ™Al 9-phenyl-9H-carbazol-3-ylboronic acidg AFR3tE= AL AQstus A7) dAdd 33
I T A4S FAEt] B SFEQ Inv-34 (7.94 g, 69 HE LA}
[0729] GC-Mass (°]&X]: 830.32 g/mol, Z74X]: 830 g/mol)
[0730] [3Ao 35] Inv-359] 34
e &
/r-J//i/ —  OH 4 HJ/J - ""7N \=‘Ifl JT//(L (\
= N —E.: W A TR ey l/l]/“ >,/~1;J
W — oy HH - 1 ol
HEE oy e TN
_ - 4
- 0 = ) I
Er - \T)
[0731] == == Inv-35
[0732] IC-7 di2l IC-8& A3t A& AQstne 7] FAdd 333 sds #AS Fdste] 54 33E2l Inv-35
(6.64 g, 72 HE AU},
[0733] GC-Mass (°]&#A]: 665.26 g/mol, Z74A]: 665 g/mol)
[0734] [FHAd el 36] Inv-36<] A
B g "y
j - _
\x\ \\}\n « ;rll cl — e
/NJ///"? jﬂ\ /W rr:/#\il\H = ::” (” = . #
L\ = Ve J/ll\\—’/é‘s oH It _ I\V/[ = ¥
WA = OH j\ - b
RO PAPPR), I gl Pd(04c ?\\
_ THERsO 7 e it
- - \Q N == Talene T J/
W A ﬁ; g r?i J
i
A o
[0735] w36 [
[0736] IC-77} phenylboronic acid ™4l 1C-83 9-(4,6-diphenylpyridin-2-yl)-9H-carbazol-3-ylboronic acid& A}-&
st A& AQdstas 7] A 333 9 HFE kel 54 gES Inv-36 (10.22 g, 75 HE A3
o},
[0737] GC-Mass (©]&X]: 983.37 g/mol, Z74X: 983 g/mol)

_66_



[0738]

[0739]
[0740]

[0741]

[0742]

[0743]
[0744]

[0745]

[0746]

[0747]

[0748]

[0749]

on

£=0l 10-1547623

[§Hd el 37] Inv-379] 34

IC-1 W2l IC-95 ARgate Zg Aldstas 47 @484 33 43 AHS Fdhsto] 53 S3FEQA Inv-37

(4.34 g, 71 S IAT}.
GC-Mass (o]&X]: 603.24 g/mol, =4 X]: 603 g/mol)

[§Hd ol 38] Inv-389] 34

AL

e
o

1C-13} 3-bromobiphenyl TtHAl 1C-9¢} 2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazines A}-&3}
AQetie 37 F4d 137 54 348S Fdste] 54 31E<? Inv-38 (3.58 g, 52 9)E AUT.

GC-Mass (°]2x]: 679.27 g/mol, =3 =]: 679 g/mol)
[FAl 39] Inv-399] $HA

IC-13}  2-(3-chlorophenyl )-4,6-diphenyl-1,3,5-triazine Al 1C-99F  2,4-di(biphenyl-3-yl)-6-(3-
chlorophenyl)-1,3,5-triazines Al&3l= AL Astae A7) A4 33 L3 AAHS FP3t 54 33

59 Inv-39 (5.20 g, 68 %)= AAT}.

GC-Mass (°]&X]: 775.30 g/mol, =4 XA: 775 g/mol)
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[0750]

[0751]
[0752]

[0753]

[0754]

[0755]
[0756]

[0757]

[0758]

[0759]
[0760]

[0761]

on

£=0l 10-1547623

[§Hd el 40] Inv-409] 34

IC-1 WAl IC-10& AR&8h= Ae AlSjstars 7] @dd 33 edd A4S Fdsto] 54 4929 Inv-40

(3.90 g, 70 = LA},
GC-Mass (°]2X]: 665.26 g/mol, =4 A: 665 g/mol)
(A 41] Inv-419] A

I1C-1%} 3-bromobiphenyl ™21 1C-10%} 2-(4-bromophenyl)-4,6-diphenylpyrimidineS A}&38l= AL A|Qdi:=
871 Aol 13 4 AEE FPste] B2 SHER] Inv-41 (2.67 g, 48 HE EAUTH.

GC-Mass (o]2X]: 664.26 g/mol, SAX]: 664 g/mol)

[§Hd o 42] Inv-429] 34

(]

Inv-42

IC-1 WAl IC-11S AFgsle RS AQstas 47 34 39 593 44S F351 54 FFEQ Inv-42
(3.74 g, 73 H)E AU},

GC-Mass (©]&X]: 741.29 g/mol, =4 X]: 741 g/mol)
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£=0l 10-1547623

on

[0762] [ZAdd 43] Inv-439] 34
i i
. Br. N 1
— N 2
= = = [ ” /4 i §\
_ o o . TN
s E (e
@11 ST PN
/ u e nitrabenzens [} =M ﬂ“\?l
[ ]
[0763] Inv-43 =
[0764] I1C-1¥} 3-bromobiphenyl w4l 1C-11¥} 2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazines AF&3s}= A
S AYstnE A7) A 13 593 348 Falste] B4 3E9) Inv-43 (2.94 g, 52 %) LA,
[0765] GC-Mass (o]2x]: 817.32 g/mol, 4 X|: 817 g/mol)
[0766] [3tAd ] 44] Inv-442] 34
[0767]
[0768] IC-17} 3-bromobiphenyl t 2l 1C-113} 3,3'-(5-bromo-1,3-phenylene)dipyridines AFg3lE AL ALt
A7) @A 19 A% HAS FAske] B SR Inv-44 (2.34 g, 51 D AU}
[0769] GC-Mass (©]2X]: 664.26 g/mol, S X|: 664 g/mol)
[0770] [3Add 45] Inv-45¢] 34
I+
- -
— —~ ~ oo
A c
g ]
I nitr
H
[0771]
[0772] I1C-1¥} 3-bromobiphenyl t©HAl 1C-113} 3-bromo-9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazole& A}-&3}
AL AgdstnE 47 Fd 19 599 4L S B SR Inv-45 (2.81 g, 49 B)E AUk,
[0773] GC-Mass (°]#x]: 830.32 g/mol, ZHX]: 830 g/mol)
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10-1547623

==5

on

[§Hd el 46] Inv-469] 34

[0774]

]
[0775] Inv-46
[0776] IC-1 4l IC-128 Abgshe A& AQstae 7] 4o 339 593 345 sty 54 33EQ] Inv-46
(4 05 g, 72 %)E 1:}\}\‘:]'
[0777] GC-Mass (°]2X]: 657.21 g/mol, ZAA: 657 g/mol)
[0778] [t el 47] Inv-479] A
u
CFa N—
’” ‘1
: o Pd(DAL),
} |j Madit-bu)
4 P it-buls F:'+~' M
“ @
[0780] IC-1¥} 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine TthHAl 1C-129} 3-bromo-9-(4,6-diphenyl-1,3,5-
triazin-2-yl)-9H-carbazoles A}&3l= AS A st A7 A4 33 53 3L 3ty &3 3=
Inv-47 (3.66 g, 65 %)= LA},
[0781] GC-Mass (°]2x]: 657.21 g/mol, S4X|: 657 g/mol)
[0782] [SAd o 48] Inv-489] 34

&sk= AS Afdtae

2 Q9.

g
£ - |/’ -
N /:j;: |~_‘,‘| )5
H Mag SO4
nitrobenzene

IC-13} 3-bromobiphenyl ™4l 1C-129} 2-(3-bromophenyl)-4,6-diphenylpyrimidine< A}
g2l - .

” Inv-48

Inv-48 (2.64 g, 47 %

Yatol B2 5

[0783]
[0784] -
A7 FAded 139 sde 3A4S F
[0785] GC-Mass (©]&X]: 656.22 g/mol, 74X 656 g/mol)
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[0786]

[0787]
[0788]

[0789]

[0790]

[0791]

[0792]

[0793]

[0794]

[0795]
[0796]

[0797]

on

£=0l 10-1547623

[§Hd el 49] Inv-499] 34

IC-1 WAl IC-13& AR&8h= Ae A9jstares 7] @ 33 edd A4S FAdsto] 54 929 Inv-49

(3.90 g, 70 = AU},
GC-Mass (°]2X]: 665.26 g/mol, =4 A: 665 g/mol)
[#/d 4 50] Inv-502] A

K Toluene lr;;/

Inv-50

IC-1¥}  2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine ™4l  I1C-13%}  2,4-di(biphenyl-3-y1)-6-(3-
chlorophenyl)-1,3,5-triazineS Alg3l= AL AQstaye A7) 4dd 339 593 AL FPste] 24 53
£ Inv-50 (5.00 g, 73 )= LA},

GC-Mass (°]&=x]: 817.32 g/mol, =A3A]: 817 g/mol)

[3H4d o) 51] Inv-51¢] 3HA]

ol ho
ReXae

I ?7\\
o

Inv-51

IC-1 thal IC-148 Abgsts AL A9stas 47 dd 33 52U B4& 3
(3.85 g, 69 %)= AU},

o
Q‘L
92
s
JE
Lo
ol
il
o

Inv-51

GC-Mass (°]&X]: 665.26 g/mol, =4 X]: 665 g/mol)
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[0798]

[0799]
[0800]

[0801]

[0802]

[0803]
[0804]

[0805]

[0806]

[0807]
[0808]

[0809]

[0810]

[0811]

on

££0l 10-1547623

[$tAd o 52] Inv-52¢] A

I1C-1%} 3-bromobiphenyl ™Al 1C-159} 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazines A}&3+= AL AY
stale A7) FAdd 13 9 A4S s8] 54 sFEQ Inv-52 (2.90 g, 52 %) & AT}

GC-Mass (°]ZX]: 665.26 g/mol, =4 A: 665 g/mol)
[FAl o 53] Inv-53¢] A

'I Pit-bul;

IC-1 WAl IC-158 AR&8h= Ae A9t 7] @dd 33 L3 A4S Fdsto] 54 4929 Inv-53

(3.85 g, 69 )= AU},
GC-Mass (°]2X]: 665.26 g/mol, =4 A: 665 g/mol)
[3HAd el 54] Inv-549] A

nitr Jt -—n*»-n-—

Inv-54

IC-13} 3-bromobiphenyl tAl 1C-15¢} 2-(4-bromophenyl)-5-phenylpyrimidines AF&3l= ZAS A= A
7] A4 13 4T S Fdste] 52 FEQ] Inv-54 (2.66 g, 54 9)E FAT}.

GC-Mass (°]ZX]: 588.23 g/mol, =4 *|: 588 g/mol)
[FAl o 55] Inv-55¢] $HA
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[0812]

[0813]

[0814]

[0815]

[0816]

[0817]

[0818]

[0819]
[0820]

[0821]

[0822]

[0823]
[0824]

[0825]

S5536] 101547623
IC-1 g2l IC-162 AM&3te AL AYstas A7 FA4d 38 5Lt AAS 33t 524 33EQ Inv-55
(3.48 g, 68 = AU},
GC-Mass (©]&X]: 741.29 g/mol, =4 X]: 741 g/mol)

[§Hd el 56] Inv-569] 34

rLlo
2
o
o
o
£
e
ox
N
b
o
2

IC-13} 3-bromobiphenyl Al IC-163} —(4—bromopheny1)pyrimidine AHEEE AL
17 5t A4S Faste] 54 S3EQ Inv-56 (1.99 g, 49 9)E AU,

GC-Mass (°]ZX]: 588.23 g/mol, =4 A|: 588 g/mol)
[FA o 57] Inv-57¢] A

1 I't ) PN
M s
Q\\ =
A I I I
PdiOAC) 2 ol
MaOit-buj @ W\\
Pit-buis \\ I\

Toluene S

IC-1 4l IC-175 Agske A& AQstae 7] 4o 339 593 345 sty 54 33EQ] Inv-57
(4.00 g, 71 %)= AU},
GC-Mass (o]ZX4]: 657.21 g/mol, A X]: 657 g/mol)

[3tAle] 58] Inv-589] 34

nirokenzens “ - N

Inv-58 °

I1C-13} 3-bromobiphenyl ™2l I1C-17% 2-(5-bromobiphenyl-3-yl1)-4, 6—diphenyl—l,3,5—triazine% AgE= A
S Aetaes A7) FAde 13 $dT HAHS FPste] 54 3FER] Inv-58 (2.89 g, 46 ©)E AUt

GC-Mass (o]&Xx]: 733.25 g/mol, =4 X]: 733 g/mol)
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[0826]

[0827]
[0828]

[0829]

[0830]

[0831]
[0832]

[0833]

[0834]

[0835]
[0836]

[0837]

on

£=0l 10-1547623

[§Hd el 59] Inv-59¢] 34

O

1
Inv59

IC-1 il 1C-185 AME3teE AL AYstas A7 FA4d 38 5Lt AAS 33t 524 33EQ Inv-59
(3.49 g, 69 %)=E AU},
GC-Mass (o]&X]: 754.28 g/mol, =4 X]: 754 g/mol)

[§Hd 4 60] Inv-609] 34

IC-17} 3-bromobiphenyl tHAl 1C-18%} 3-bromo-9-(4,6-diphenyl-1,3,5-triazin-2-yl)-9H-carbazoleS A}&3}
= AE ALstae 7] e 13 593 BAHS St 57 g3E<] Inv-60 (2.49 g, 44 HE AU

GC-Mass (©]&=x]: 843.31 g/mol, =4 A]: 843 g/mol)

[3HAd el 61] Inv-612] A

Inv-61

IC-17} 3-bromobiphenyl ™41 1C-199} iodobenzenes AM&3le RS AlQstas 7] dAd 13 L3 744
S F3ste] 54 3gE9l Inv-61 (1.62 g, 48 %) AU},

GC-Mass (o]&X]: 678.25 g/mol, =4 X]: 678 g/mol)
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[0838]

[0839]
[0840]

[0841]

[0842]

[0843]
[0844]

[0845]

[0846]

[0847]
[0848]

[0849]

on

£=0l 10-1547623

[3HAd el 62] Inv-629] A

1C-17} 3-bromobiphenyl WAl 1C-19¢} 1-bromo-3,5-dipheny! benzeneS AbgalE HAE A|&etis A7) Ao
1% 5dst 348 Fdste] 54 Q] Inv-62 (1.94 g, 47 ©)& DAL}

GC-Mass (°]Zx]: 830.32 g/mol, =4 A: 830 g/mol)
[3Ad 4 63] Inv—632] 34

@"" : / @u = ) S
Fdllf-:- m ]% =

£ .
Inv-63
IC-1 tiAl 1C- 20Q AbEEHE RS AlLstae 7] 34 33 sds S Fadste 53 ssHEQl Inv-63
(3.79 g, 68 )= AAT}.
GC-Mass (°]&X]: 665.26 g/mol, =4 X]: 665 g/mol)
[ 64] Inv—642] 3HA
! )‘ T N 4 )\ |
s H (Oho) ~
L /”:\\\ Pu;tu o §\ b
L Tohien |
Inv-64
IC-1 oAl IC—21Q ARt AE AlLstae A7) 34 33 wds BAES Fadst 53 ssHEQl Inv-64

(4.18 g, 75 %) E AT},

GC-Mass (©]&X]: 665.26 g/mol, =4 X]: 665.26 g/mol)
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[0850]

[0851]
[0852]

[0853]

[0854]

[0855]
[0856]

[0857]

[0858]

[0859]

[0860]

[0861]

on

£=0l 10-1547623

[§Hd <l 65] Inv-659] 34

Inv-65

IC-1¥}  2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine ™4l  1C-21%}  2,4-di(biphenyl-3-yl)-6-(3-
chlorophenyl)-1,3,5-triazines Al&3l= AL Astae A7) FAd 33 L3 AAHS FP3t 54 3
B9l Inv-65 (5.07 g, 74 S AU},

GC-Mass (°]&X]: 817.32 g/mol, =4 A]: 817 g/mol)

[3H4 o] 66] Inv-662] ¥4

IC-1 thAl IC-225 AME3tE AS AQstas 7] A 33 543 AAHS F3ste] 54 FFE2 nv-66
(4.01 g, 72 B)E LA},
GC-Mass (°]2X]: 665.26 g/mol, =4 A: 665 g/mol)

[§Hd o 67] Inv-679 34

Inv-67

I1C-1%} 3-bromobiphenyl ™21 1C-22%} 2-(3-bromophenyl)-4,6-diphenylpyrimidineS A}&38= AL AQdi:=
71 FAd 139 w4 34S Faste] 54 SEQ nv-67 (2.84 g, 51 9 AU},

GC-Mass (o]2X]: 664.26 g/mol, SAX]: 664 g/mol)
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[0862]

[0863]
[0864]

[0865]

[0866]

[0867]
[0868]

[0869]

[0870]

[0871]
[0872]

[0873]

on

£=0l 10-1547623

[§Hd el 68] Inv-689] 34

IC-1 tal 1C-23& ALg3te 21e =4 3§22 Inv-68

(3.74 g, 73 HE AU},
GC-Mass (©]&X]: 741.29 g/mol, =4 A]: 741 g/mol)

[3HAd o] 69] Inv-699] ¥4

ManS Ty
nitrobenzens

IC-17} 3-bromobiphenyl Al IC-232 2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazines AF&3l=
A& AQdstaes 7] g 13 549 A4S FPste] 54 FERJ nv-69 (2.71 g, 48 ©E FAT.

GC-Mass (°]&x]: 817.32 g/mol, =A3]: 817 g/mol)

[§Hd e 70] Inv-709] 34

IC-13} 3-bromobiphenyl th2l 1C-24¢} 2-(4-bromophenyl)pyridines AM&3lE RS ALstans A7)
7 Fdg BAHS FPste] HH FFEQ Inv-70 (2.07 g, 51 D& AU}

)
o
=2
—

GC-Mass (o]Z2x]: 587.24 g/mol, A X]: 587 g/mol)
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[0874]

[0875]

[0876]

[0877]

[0878]

[0879]
[0880]

[0881]

[0882]

[0883]
[0884]

[0885]

[0886]

[0887]

on

££0l 10-1547623

[ el 71] Inv-719] A

IC-1 WAl IC-242 AR&38h= Ae Al9fstares 7] @ 33 edd A4S Fdste] 54 3= Inv-71

(4.00 g, 78 D= AU},
GC-Mass (©]&X]: 741.29 g/mol, =4 X]: 741 g/mol)

[§tAd o 72] Inv-72¢] A

HI‘-I/Q Cu powder =N 3
2C03 Il I

M ] [Ma S0y /-

/ nitrobenzene -

IC-13} 3-bromobiphenyl TtHAl 1C-25%} iodobenzenes Al&3l= AL A|Qstne A7) TAd 13 543 34
S FHyste] 27 351829 Inv-72 (1.83 g, 53 S AU}

GC-Mass (°]2x]: 589.23 g/mol, =4 A: 589 g/mol)
[$Ao 73] Inv-739] A

Inv-73

rr
)
tlo
2
o
ol
ol
=l
rr
o
Ak
o
o,
2

IC-17} 3-bromobiphenyl ™4l IC-25¢} 1-bromo-3,5-diphenyl benzene< AE3}i=
17 A3 A& sastel 54 39 Inv-73 (2.25 g, 52 9)E AT

GC-Mass (©]&X]: 741.29 g/mol, =4 X]: 741 g/mol)

[3HAd el 74] Inv-749] A
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[0888]

[0889]

[0890]

[0891]

[0892]

[0893]

[0894]

[0895]
[0896]

[0897]

[0898]

[0899]

[0900]

[0901]

S55061 10-1547623

IC-1 Al IC-258 AFE3te AL Adstats 7] A 13 5493 AAHS 35t 54 FdFgEQ Inv-74
(1.91 g, 49 H= AU},

GC-Mass (°]&X]: 665.26 g/mol, =4 X]: 665 g/mol)

[3tAd o 75] Inv-759] ¥4

H :
e Q J@
f nirropenzZene =

% Inv-75

IC-13} 3-bromobiphenyl TthAl 1C-2637} iodobenzenes Al&3l= AL A|Qstne A7) TAd 13 L3 34
S Fyste] 24 3grEel Inv-75 (1.55 g, 45 9)S AUt}

GC-Mass (o]&x]: 588.23 g/mol, =4 *]: 588 g/mol)
[ZA o 76] Inv-762] FA

O
@é
2

HI 00y
3, [\l
I l'l\ nirobenzens O ‘.
/ 5

Inv-76

IC-13} 3-bromobiphenyl tAl 1C-26%} 4-(4-bromophenyl)pyridines AF&3l= AL Addtas A7) g4 1
7 T3 A4S FAste] 54 FFEQ Inv-76 (1.83 g, 47 HE ATt

GC-Mass (o]&X]: 665.26 g/mol, =4 X]: 665 g/mol)
[ZA ) 77] Inv-77¢] A

nitrobenzene

Inv-77

IC-17} 3-bromobiphenyl ™41 1C-273} iodobenzenes Al&3slE= AL A|Qstuy: A7) dAd 13 L3 744
S FEste] B4 32 Inv-77 (1.48 g, 43 9)E AP},

GC-Mass (°]ZX]: 589.23 g/mol, =4 A: 589 g/mol)
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[0902]

[0903]

[0904]

[0905]

[0906]

[0907]
[0908]

[0909]

[0910]

[0911]

[0912]

[0913]

[0914]

[0915]

[0916]

on

£=0l 10-1547623

[§Hd el 78] Inv-789] 34

[ =
\/;\\ o |‘.\| \}'l il

O
S I

IC-1 BAl IC-27& AREshE AS Ao A7) @4dd 13 $d3 A4S F3hste] 57 3FE<Q] Inv-78

(1.87 g, 48 H)= AT},

GC-Mass (o]&X]: 665.26 g/mol, =4 X]: 665 g/mol)
[FA o 79] Inv-799] A

i)
\\ B _ =
e g
: : o 1
\\ \ IH n ,;iﬁ?-.:_lj ne \Qi\\
Inv-79 k\

IC-1 ¥} 3-bromobiphenyl WAl IC-273} 4-bromobiphenylS A}&3dhi= AL A|Qstae AV dAd 13 543
HAE Fagste] 24 &< Inv-79 (1.75 g, 45 9)S LAt

GC-Mass (°]ZXx]: 665.26 g/mol, SAA]: 665.26 g/mol)
[3Ad4 80] Inv-802] %A

Q\rrk(@
L
st
é\mff L

E > ;4
¥ I nitrobenzens
= H

Inv-80 G

IC-1 3} 3-bromobiphenyl TtAl 1C-273} 1-bromo-3,5-diphenyl benzened AM&3te= AL AYstas Ay A
o 13} U3 BgE& FPste] 52 59EQ] Inv-80 (2.12 g, 49 S AU},

GC-Mass (©]&X]: 741.29 g/mol, =4 X]: 741 g/mol)
[3Add 81] Inv-819] A

Inv-81

IC-1 ¥} 3-bromobiphenyl tHAl IC-283} iodobenzenes Alg3l= AL A|Q3tause A7 §Ad 13 5L 344

_80_



10-1547623

SEEG
S Fste] 24 3EQ Inv-81 (1.79 g, 52 S LA},
[0917] GC-Mass (©]&X]: 588.23 g/mol, 74X 588 g/mol)
[0918] [§tAd o] 82] Inv-829] ¥tA
Il =M
K4C05 ==
& f£ — e O
[0919] Invez %
[0920] IC-1 ¥} 3-bromobiphenyl ™Al 1C-283 1-bromo-3,5-diphenyl benzened Ab&dt:= AL A Ystis A7) &4
o 13 43 FAHE T3t 54 e Inv-82 (1.99 g, 46 )& LUT).
[0921] GC-Mass (©]&X]: 740.29 g/mol, Z7HX]: 740 g/mol)
[0922] [3HAd o 83] Inv-839] A

i)
o L

’IL/J[ < /ﬂ 7" Ty,

Lt
Af .

oty N fk“
nitroberzene Q\/\”\//JI
[0923] Inv83
[0924] IC-1 ¥} 3-bromobiphenyl t© Al IC-14%} 2-(5-bromobiphenyl-3-yl)-4,6-diphenyl-1,3,5-triazines A}&3l=
AL ALstas A7) Fde 13 543 AAE st 57 4= Inv-83 (3.54 g, 57 DE U
[0925] GC-Mass (o]&X]: 741.29 g/mol, 74 2]: 741 g/mol)
[0926] [§tAd o] 84] Inv-849] $tA
Br Q
i:; % o .y
J‘I 1 f
ey
I
Inv-34
AHEEHE AS A9
1:}\}\‘:]'.

1C-203 2,2'-(5-bromo-1,3-phenylene)dipyridine<-
Inv-84 (2.61 g, 53 9=

SFE 0]

[0927]
[0928] IC-1¥} 3-bromobiphenyl thAl
A7) A 13 Fde RS FAste 54 s3EQ]
[0929] GC-Mass (©]2x]: 588.23 g/mol, 4 X|: 588 g/mol)
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[0930]

[0931]
[0932]

[0933]

[0934]

[0935]
[0936]

[0937]

[0938]

[0939]
[0940]

[0941]

on

££0l 10-1547623

[§Hd <l 85] Inv-859] ¥4

L
=
s O 1
S
NaH , DMF N\ O

A 715 sfellA 1C-29a (2.23 g, 10.0 mmol), 2-chloro-4,6-diphenyl-1,3,5-triazine (3.21 g, 12.0 mmol)
Nall (0.29 g, 12.0 mmol) Z DMF(30 mD)E E3tar A-2olA 3A17 Fet wnteldel, wgo] T2d F B8
93 13 IFES filterdst &, Ay IAZnEadIZ AAste] 24 3dEQ Inv-85 (3.77 g, vield :
83%)E 1:}\}\‘:]'

Inv-85

GC-Mass (©]&X]: 454.55 g/mol, =4 X|: 454 g/mol)
[FAlo 86] Inv-862] FHA

Ci

N7 ”FHK@
3o O &QQ r;
NaH, CMF

A 715 3dlollA 1C-29a (2.23 g, 10.0 mmol), 2-(4-bromophenyl)-4,6-diphenyl-1,3,5-triazine (4.66 g,
12.0 mmol), Nall (0.29 g, 12.0 mmol) % DMF(30 mD)E EFalaL d2oA 317 Feb wnkslqlct. wkgo] &
A€ T 55 ¥ 1A FES filterdt §, A9 ARvEIHIAR GASt] 54 FER [nv-86 (3.45
g, vield @ 65%)& DAL},

(3‘)

GC-Mass (°]ZX]: 530.64 g/mol, =4 A: 530 g/mol)
[3HAd o) 87] Inv-879] §A

! ..
N e
BV W
5 s N
NaH, DMF 3
Inv-67

A 715 3dlollA 1C-29a (2.23 g, 10.0 mmol), 2-(3-bromophenyl)-4,6-diphenyl-1,3,5-triazine (4.66 g,
12.0 mmol), NaH (0.29 g, 12.0 mmol) % DMF(30 mDE EFstir AF2oA 3A3F St wwkegict. whgo] ¥
A" & E5 Y31 1A IPES filterdt ¥, A9 A2vlEay 2 AASIY 54 33HE2 Inv-87 (3.77
g, vield : 71%) <& LA}

GC-Mass (o]&x]: 530.64 g/mol, =4 X]: 530 g/mol)
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[0942]

[0943]
[0944]

[0945]

[0946]

[0947]

[0948]

[0949]

[0950]

[0951]
[0952]

[0953]

on

£=0l 10-1547623

[§Hd ol 88] Inv-88¢] ¥4

Za0))

L
1\\ a8

IC-29a w4l IC-29b (2.23 g, 10.0 mmol)E AFE&E AL A9t Ao 873 HU3 HAS =35t
Inv-88 (3.45 g, yield @ 65%)< AATH.

GC-Mass (°]ZX]: 530.64 g/mol, =4 A: 530 g/mol)
[FHAd o) 89] Inv-899] §HA

¥
NaH, DMF Inv-89

IC-29a Al IC-30 (2.23 g, 10.0 mmol)E AM&3teE AS ALstnes TAd 873 I3 HAHS 3ty
Inv-89 (3.33 g, yield @ 63%)< LUTt.

GC-Mass (°]ZX]: 530.64 g/mol, =4 A: 530 g/mol)
[3Ad 4] 90] Inv-909] 3HA

S \‘j
N\ k A N
NaH, DIMF N-— Inv-90

IC-29a th4l IC-3la (2.23 g, 10.0 mmol)E AFREIE= AL ALt FA o 873 593 JAS 35t
Inv-90 (3.18 g, yield : 60%)< LA}

GC-Mass (o]&x]: 530.64 g/mol, =4 X]: 530 g/mol)
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on

££0l 10-1547623

[0954] [§Hd el 91] Inv-919] 34

:
O @Nbﬁr @WN\JNQ

%/ NaH, DIMF nv-91
s
[0955]
[0956] IC-29a ™Al IC-31b (2.23 g, 10.0 mmol)E Al&dleE AL ALstus tAld 879 Y3 FAHS 58519
Inv-91 (3.28 g, yield @ 62%)< LA}
[0957] GC-Mass (©]2X]: 530.64 g/mol, =4 X]: 530 g/mol)
[0958] [$Add 92] Inv-929] 34
S
s O~ g
N N=
\ O N‘gl N4 N
NH O N
[0959] O NaH, DMF Inv-92
[0960] 1C-29a ™Al 1C-32 (2.23 g, 10.0 mmol)S A}&3t= AL Astus Ao 879 U8 HAS 33+
Inv-92 (3.50 g, yield @ 77%) < ¥tt.
[0961] GC-Mass (©]&%]: 454.55 g/mol, Z4A: 454 g/mol)
[0962] [3tAle] 93] Inv-939] 3HA
Hag y
[0963] nitrobe nzene
[0964] IC-1 thAl 1C-338 AF&3}al 2-bromo—4,6-diphenylpyridine ™4l 1-bromo—4-phenylisoquinolines AF&3tE= A
S AYstae dAd 19 T3 FAS F3ste] Z4 FEQ] [nv-93(3.26 g, & 580 AUt
[0965] GC-Mass (©]&2X]: 436.19 g/mol, =4 A: 436 g/mol)
[0966] [§tAle] 94] Inv-949] 3HA
O. Mo N
HIN O KCO3 y /=
- NaS0 O Inv-94
[0967]
[0968] IC-1 WAl 1C-34S A}-83}aL 2-bromo—4,6-diphenylpyridine WAl 4-bromo-2,6-diphenylpyridines AF&3t= A
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[0969]

[0970]

[0971]

[0972]

[0973]

[0974]

[0975]
[0976]

[0977]

[0978]

[0979]

[0980]

[0981]

[0982]

on

£=0l 10-1547623

S AQste A 13 5L HAHS F35te] B4 3gE<Q Inv-94(3.11 g, & 63%0)= LArt.
GC-Mass (o]&X]: 586.24 g/mol, =4 X]: 586 g/mol)
[3HAd el 95] Inv-95 9] 34

NaH, DIMF

a

IC-29a ti4l 1C-35 (2.23 g, 10.0 mmol)& AF&3te A AQtas dd 879 sd3 A4S 343t &
aetE-ol Inv-95 (3.40 g, yield : 64%)E A},

GC-Mass (o]&x]: 530.64 g/mol, =4 X]: 530 g/mol)
[3HAd o) 96] Inv-969] §A

aﬁ

Pd(OAg) e
NaO(t-bu} A

P(t-bu)
Toluene

A~ 715 shollA 1C-36 (3 g, 14.48 mmol), 2-(3-chlorophenyl)-4,6-diphenyl-1,3,5-triazine (5.97 g,
17.37 mmol), Pd(0Ac), (0.16 g, 5 mol%), NaO(t-bu) (2.78 g, 28.95 mmol), P(t-bu)s (0.29 g, 1.45 mmol) =

Toluene (100 m1)& &338kal 110TolA 12417t &<t wubalT),

Hhgo] TA¥ 9 dEolAHo]lER &3 tg NgSO,E TS AAStE, AAAZvE 19 (Hexane EA =
2:1 (v/v)E A8t Inv-96 (5.59 g, & 75 )< AT}

GC-Mass (©]&X]: 514.18 g/mol, =AX]: 514 g/mol)

[t el 971 Inv-979] A

vy
(@]
o ¥ "y 8O
\l R N N b
O Pd(OAg) 3
NaOi(t-bu)
P(t-buw)

Toluene

1C-36 )2l 1C-37S Ag3tE S A9stays A7) o) 967 FUst A4S Faste] B4 33152 Inv-97
(5.29 g, 71 ©)E AU},

GC-Mass (°]&X]: 514.18 g/mol, =4 A]: 514 g/mol)
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[0983]

[0984]
[0985]

[0986]

[0987]

[0988]
[0989]

[0990]

[0991]

[0992]

[0993]

[0994]

on

£=0l 10-1547623

[§Hd el 98] Inv-98¢] 34

; 9
N
\
\\ Pd(OAc)
NaOt-bu)
P(t-bu)
Toluene

Inv-98

IC-36 thal 1C-38% AM&3le S AYstas 7] ¢
98(5.44 g, 73 %)E AAT}.

ox
2
[{o)
()}
i
offt
e
zZ
o
o
o
&
o
ol
ol
9
I
o
ot
%
d
ro
5
5

GC-Mass (°]&X]: 514.18 g/mol, =4 A]: 514 g/mol)
[FHAd e 99] Inv-999] §HA

v N
sC_ (5 @
A NH -
\\\'7// Pd(QAe)
NaO(t-bu)
P(t-bu)
Toluene

1C-36 2l 1C-39S AMgshe S AQstas 7] dd 967 s BAS T3t 54 33HEQl Inv-
99(4.62 g, 69 %)= AAT}.

GC-Mass (o]&X]: 556.21 g/mol, =4 X]: 556 g/mol)

[3H4d el 100] Inv-1009] 34

-,

O RaAY: o
. \"’\ RSN
(T paem @

P(t-buy)

/\\
= Y /"f/
Toluene E

IC-36 thal 1C-40S AMgst=
100 (3.66 g, 67 %)= LUr}.

i)
o

Aefetarz 7] e 963 LT HFS FAst] HA SER] Inv-

GC-Mass (°]&X]: 680.24 g/mol, =4 A: 680 g/mol)
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[0995]

[0996]
[0997]

[0998]

[0999]

[1000]

[1001]

[1002]

[1003]

[1004]
[1005]

[1006]

on

£=0l 10-1547623

[3HAd el 101] Inv-1019] §HA

C
“ N
Se = @
O NH
Pd(OA&;)
NaO(t-bu)
P (t-bu)
Toluene

Im=101

1C-36 thal 1C-41& AR&sh= Ae Al9fstas 7] ddd 963 a3 A4S FAste] 54 3429 Inv-

101(4.87 g, 76 9)E AU},
GC-Mass (°]&X]: 578.10 g/mol, =4 A]: 578 g/mol)

[3tAl 4] 102] Inv-1029] 34

N~
Pd{OAc)
NaO(t-bu) 2

P(t-buy r

Toluene e
Inw-102
IC-36 2l IC-42& AH83te AL Asties A7) A 963 4T A8S Fdste] 54 3FEQ] Inv-

102(4.75 g, 74 %)= AAT}.
GC-Mass (o]&x]: 578.10 g/mol, =4 X]: 578 g/mol)

[§Hd 4l 103] Inv-103¢] 34

cl
j N=
v N
N o

S N
\ ) Pd(OAe) N-.¢
NaQ(t-bu) f N
P(t-bw) .
Toluene

Inv-103

IC-36 ti3l 1C-43& AH83te S AYstats 7] S 967 53 B4de 33t 54 3152 Inv-
103 (4.68 g, 73 %)= LYr}.

GC-Mass (o]&x]: 578.10 g/mol, =4 X]: 578 g/mol)
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[1007]

[1008]
[1009]

[1010]

[1011]

[1012]

[1013]
[1014]

[1015]

[1016]

[1017]
[1018]

[1019]

on

£=0l 10-1547623

[3HAd el 104] Inv-1049] §HA

NW/CI
o
LR

e S sy
S
Y N Cu powder N)\{\l
H KCQ =
i »
nitrobenzene

A 715 shellA IC-1 (10g, 35.44 mmol), 2-chloro-4-phenylquinazoline (10.2 g, 42.53 mmol), Cu powder
(0.22 g, 3.544 mmol), KyCOs (9.8 g, 70.88mmol), Na,SO, (10 g, 70.88 mmol), nitrobenzene (350ml)S Z3t3}

3 190TCl A 12417 &<t wiksFAA T},

1)

IS T4 F nitrobenzened AASI WHE#MIFZEOER {7|FE HElst NgSOE AHEst] & AASA
ok, Eo] AAE F7ZoA &uiE AAS T AY IA=nE T (Hexane:MC = 3:1 (v/v))E AASS] Inv-
104 (8.6 g, & 50%)S AATH.

GC-Mass (o] &x]: 486.18 g/mol, =4 X]: 486 g/mol)

[§Hdd 105] Inv-1059] 34

O II\\(CI
P

nitrobenzens O

Inv-105

2-chloro-4-phenylquinazoline W2 2-chloro-4-(4-(naphthalen-1-y1)phenyl)quinazoline & A}&3F AS A
estareE A7) gl 1049k sde HAHES s Inv-1058 LAt
GC-Mass (°]&X]: 612.23 g/mol, =4 X]: 612 g/mol)

[§Hd e 106] Inv-1069] 34

.h

Cu powder
kLCQ N o
NaSQ

nitrobenzene =106

O

IC-1 WAl IC-25 AHE3F AE AlSfstae 7] o) 1049 54 #AAE 33kl Inv-1065 AT

ol
=
rr

GC-Mass (o]&x]: 486.18 g/mol, =4 X]: 486 g/mol)
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[1020]

[1021]
[1022]
[1023]

[1024]

[1025]
[1026]
[1027]
[1028]

[1029]

[1030]
[1031]

[1032]

[1033]

[§Hdd 107] Inv-1079] 34

Cu powder
K.CQ
NaSQ
nitrobenzene

H

IC-1 thAl 1C-45 AFE3F AL ALslae
GC-Mass (©]&X]: 486.18 g/mol, =3 A:

[3tAl 4] 108] Inv-1089] 34

N Cl
/N

\“’\

\ e Cu powder
= KCQ
NasQ

nitrobenzene

IC-1 thAl IC-55 A3 AL AYstas
GC-Mass (©]=X]: 486.18 g/mol, =4 X|:
[$4e] 109] 58 19] $A4

<&A 1> 2 .5-Diphenylpyridine®] ¥4

££0l 10-1547623

on

A7) gl 1049 TLE S FFste] nv-1075 LA

@5@

Ime108
471 Al 1048t FL3 S a5t nv-108 & AT

486 g/mol)

| 1)

N

\_/

2.5-Diphenylpyridine

Br B(OH)a Pd(PPha)4
Hk KzCO3
| + — ==
Nj) reflux in toluene/water
Br
A 715 sfellA 23.70 g (0.1 mol)9

41.46 g (0.3 mol)9] F
%)2] Pd(PPhs)sE

KzCOgQ’]' 800 m

YAl 80TColA 12417 b muteint. Wk T2 § dgd

L1

2,5-dibromopyridine, 30.48 g (0.25 mol)2] phenylboronic acid,
1/300 m19] toluene/H.05 Y1 wyHa}FTE. 40ColA 5.78 g (5 mol
=

FR|ER FE8kaL NgS0,E

Y Y. 2HE 77159 &wE AAYS ¥ APazetEadgE o838t 2,5-Diphenylpyridine

(L1) 19.20 g (yield: 83 %)< AT},

<A 2> 2.5-Diphenylpyridinato iridium dimer2] ¥4

=

IClyrab,0 + |

E reflux in 2-methoxyethanaoliwater

LI

- S;ﬁ
Q!

@

D1
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[1034]

[1035]

[1036]

[1037]

[1038]

[1039]
[1040]

[1041]
[1042]

[1043]

[1044]

[1045]

on

£=0l 10-1547623

A2 715 SfollA 5.0 g (13.8 mmol)®] IrCls- xH,09F A7) L1(9.6 g, 41.4 mmol)= 120 mle 2-

methoxyethano I 40 mle] & E3FEulel Yo 20 AlF st FRAIAG. HEEFES A4 2EE Ud
T AAE JAAPAES A3sta olAEY e 1:1 H&9 2 PAHES AAISte] DI (9.31 g, =& 98 )=
A AT

<7 3> &of wj9] ol FIhAC] A

+ AgPFg —
MeOHICH,Cly

] D1 (8.0 g, 5.81 mmol)¥} AgPF; (3.67 g, 14.53 mmol)< @ RZZete]= 300 mieh wighe 100 mlo] &
A 715stel A 6A1RESE Aol wRkAZIY. whE E3hEs Ao ESIAA AgCl
TS }04 90 b Aol SulE AA ts FUhR ol EH 2t 9 wojFo] 54

tlo et

E
)X
Al

@& O

_| ]
o
v | o I
N — S N
® S reflux in EIOH sy {4)
g -
- 3
11 L compound 1

Z7H4 3= 11 (8.62 g, 10.0 mmol)sﬂr L1 (6.94 g, 30 mmol)S 300 mle] ok Yol 2047+ &<t
A 7] gellA BFAZCTE. Thgo] TAE §F sl dojxl MAES A AZeEIYARE HAste &
3

% 3}E<2l compound 1 (8.12 g, 4~& 92 %)3 A ATt
GC-Mass (©]&X]: 883.07 g/mol, Z74X]: 883 g/mol)
(A4 110] sH3tE 99 3

<A 1> 2-phenvlpyridine®] ¥4

N
B(OH Pd(PPhs), |
I x (OH)» KaCOy N__~
N.__= * (1)
reflux in toluenefwater
Br
L2

2,5-dibromopyridine T4l 2-bromopyridineg AF&3 AL AJsta 7] Ao 1042 <A 13> FLg W
HE o]&3te] L2 (13.2 g, & 85 )& LT}
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[1046]

[1047]
[1048]

[1049]

[1050]
[1051]

[1052]

[1053]
[1054]

[1055]
[1056]

[1057]

[1058]
[1059]

<&tA 2> 2- phenylpyridinato iridium dimer 2]
"
M
IrClgexH0 + reflux in 2-methoxyethanoliwater
L2

LT il 371 L2& AH83 As Alefstar 7] ol 1049 <ebA 2>}

F& 92 95 dArt.

<A 3> Bl vl Fol2A FAL] FA

2

D1 Al A7) D2E AR AL
12 (6.28 g, &5 85 ®)= AU},

<Al 4> sigt= 99 944

2 L1

11 2l 7] 128 ARESE RS AQstal A7)
compound 9 (6.07 g, & 83 )& AU},

MeOHICH,Cl,

reflux in EtOH

GAdele] <A 4>9}

GC-Mass (°]2x]: 730.88 g/mol, =4 *:731 g/mol)

[FHAd e 111] 3= 1499 A=

<A 1> 2-biphenyl-3-yl-pyridine®] 34

B(OH),

N Pd(PPhs)4
I KoC O3
N. .= +
refiux in toluenefwater
Br O

phenylboronic acid WAl 3-biphenylboronic acid®& A}
AAT.

3k WS o] 83t L3 (20.59 g, & 89 %B)E

_91_

D2

Aestal 7] el 1049 <A 3> &

2}

(3

on

2
=

£ol

10-1547623

HE o]g3le] D2 (7.59 g,

S o] 1059 <A 1> Y



[1060]

[1061]
[1062]

[1063]
[1064]

[1065]

[1066]
[1067]

[1068]

[1069]
[1070]

on

££0l 10-1547623

<A 2> 33E 1499 A

I\
N. =

Irfacac)y +
O reflux in glycerol

(2)

L3

compound 149
A~ 715 StollA 5.0 g (10.0 mmol) 9] Ir(acac);9F A7) L3 (6.94 g, 30.0 mmol)<= glycerol 30 mlol 231 24
AZE B BFAZT. Whgo] AW F oqete] dojxl HAAES AW AZeEIHYR HASt 53 g5
-9 compound 149 (2.47 g, & 28 %)< LA},

GC-Mass (°]&x]: 883.07 g/mol, =% X]: 883 g/mol)
(84 112] SI3E 1649 A

<%+7 1> 2-phenylquinoline® 4

\'

B(OH) PAPFr3)4 | N
| ~= K208
+ S
=N @ reflux intoluenefnater O
Br
2phenylguindine
L4

A 715 dfellA 20.8 ¢ (0.1 mol)? 2-bromoquinoline, 14.63 g (0.12 mol)2] phenylboronic acid, 41.46 g
(0.3 mol)9 4 Ky, C0:9F 800 ml1/300 mle] toluene/H.05 P wyHEFTE. 40TCelA 5.78 g (5 mol%) 9]

Pd(PPhy), & L 80ColA 12413t F<¢t mutslint. wbg T2 F vddS2elo|=r FE3kaL NgS0s Pl
a9, ZEHE §71F9 S AAS & APARvE1HYS o]&35lo] 2-phenylquinoline (L4) 16.40
g (yield: 80 %)= AAT}.

<¢+A 2> 2-phenylquinolinato iridium dimer®] ¥4

\I

||c1:3,x—p+|,N

L4 4

A 715 skl 5.0 g (13.8 mmol)9] IrCls - xH:09F A7) L4 (8.49 g, 41.4 mmol)E 120 mle 2-
methoxyethanol ¥} 40 ml2] & &3hgujo] Yo 20 AIZF &< FFAAL. HSEFES HA271x 255 W4
T AE AAES oFsta ofAET oghS 1:1 H&e] SviE P Akl D4 (8.49 g, & 95 DS

1:}\}\‘:]'

é
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[1071]

[1072]
[1073]

[1074]

[1075]

[1076]

[1077]

[1078]

[1079]

[1080]

[1081]

[1082]

[1083]

[1084]

[1085]

on

££0l 10-1547623

<gA 3> 3}3HE 1649 34

2 4-pentansdions
Hazc ':'3

-
reflux in 2-ethoxyethanoliwater

D4

A7) D4 (5.01 g, 5.81 mmol)¥} 2,4-pentanedione (1.74 g, 17.4 mmol ), F< N
120 ml9] 2-ethoxyethanolol] Yo FFAHAG, ¥HSEFES 2714 225 Ud & AHE JAAES g5}
i, A9 ARvEINRARE £, AAASe] FAE<0 compound 164 (2.64 g, TE&

GC-Mass (o]&X]: 496.09 g/mol, =AX]: 496 g/mol)

[HA 1 ~103] 7] AA @&F &9 A=F

StA o] 1-103904 @A 3EE Inv-1 ~ Inv-103 2 A4 109«] compound 1S EAMA o7 Ay HWHog
Il SIAAE 3 F ol Ao weEl =2 {7 AA dF AAE A }91‘:}

2

A, IT0 (Indium tin oxide)7} 1500 ASFZ & vlet m&lE fg 7|9 /5 2982 A3

o] Ty olhxad dFE, ofAE, WEE 5o AR 25T AHS F AERAN F W OZONE Hlﬂ
(Power sonic 405, 3AHA)ZE o]FA TS WWE o] &3sle] 7] 73S 587 Ay 272 7]
e o] 3ot

olg@A Znl® IT0 ¥4 A= 9ol m-MIDATA (60 nm)/TCTA (80 nm)/Inv-1 ~ Inv-1032] Z}z}e] 3}HE-(90%) +
G o 1099 3EHE 1(10%) (300nm)/BCP (10 nm)/Algs (30 nm)/LiF (1 nm)/Al (200 nm) £Co2 Z3F38ke] H7]

AR Y 224 ARSI,

ié

¢

[AAd 104 ~ 114] f7] A ¥F Szpe] A=
ubtZ FJAA W} 3 AE EARA 38E Inv-3, Inv-5, Inv-6, Inv-7, Inv-8, Inv-18, Inv-21, Inv-23,
Inv-30, Inv-31, Inv-87&, W3 EHE Z4=ZA ¢ 1109 compound 95 AHE3h= AS AlQstae AA

o 13} FAF PO %A f7] AA WY 2AE AgHA

f

[AAA 115 ~ 125] §7] HAA &} &2k A

W= JAIA g TAE EFZA

=4 3}etE Inv-3, Inv-5, Inv-6, Inv-7, Inv-8, Inv-18, Inv-21, Inv-23,
Inv-30, Inv-31, Inv-87%, 934 EHE Edz24 FAd 1119 compound 1495 AFg3E AL AYsta: 2
Aol 13 B BPoz %A f7] AA W 22 E AU

[AAA 126 ~ 131] §7] HA &} &z A

WS XA g 3 2E E-2A 3EE Inv-18, Inv-104, Inv-105, Inv-106, Inv-107, Inv-108S-, wH3F
EHE 2432A A4 1129 compound 1645 AMgste RS AQlstae AAld 13 5U3 Ao A4 f

A g 2AE AL

N

[Hlxe] 1] fr7] HA &7 27e] A=
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[1086]

[1087]

[1088]

[1089]

[1090]

[1091]

[1092]

[1093]

[1094]

on

£=0l 10-1547623

s FAA B3F TAE BEH2A 3E Inv-1 Al BPE, v THE 2424 49 1099 compound 1
gl Ir(ppy)s s AFE3hE RS AQstaes AAld 13 543 Fgoz 50 {7 dA 33 A5 ALl
o},

[Hare] 2] §7] A &F A9 A7
S JAAA TG 2E FA2A g5tE Inv-18 U4l (BPE, 3
164 Al Ir(pig)s(acac) & AHEsls AS ALstars Al 1269 54

= Aztsksit.

=HE 2d2A g4 1129 e
@ wpgom wa {7 A Y s

AF&-¥ m-MIDATA, TCTA, Ir(ppy)s, Ir(piq)s(acac), CBP & BCP9] F+xi+= &}7|9 2},
D ﬂ ry
r T ! \
Dl s Mo e i Mo
PReweRD L TG
‘ ' 'i | A
(1 Ny
\|T| IE
LT Ty
m-VTDATA TCTA
il
[
?] : Ty
“Ir2 il
-4 fi-l/ \‘l'-J/ @ O N
g N ,
Iripigi2{acac) CEBP
Ry BCP
7 1
AAld 1-125 2 dlad] 1A A Azt §7] AA EF s digte] AREE 10 mA/arell A9
T, HFHa, AREES S48, 1 A3E 7] & 19 vl
X1
ANE 32E THE T5 AW EL 9] (nm) A F &S (cd/A)
AA 9 1 Inv-1 e 1 6.60 545 41.4
AA 2 Inv-2 e 1 6.55 549 42.9
A4 3 Inv-3 e 1 6.52 546 43.2
A 4 Inv-4 3etE 1 6.65 546 43.5
AAld 5 Inv-5 e 1 6.72 543 41.7
AA 6 Inv-6 3etE 1 6.68 546 42.1
AN 7 Inv-7 shetE 1 6.62 546 42.6
A A4 8 Inv-8 e 1 6.66 547 42.4
A4 9 Inv-9 e 1 6.85 548 41.8
AA 4 12 Inv-12 338 1 6.72 549 41.1
A A4 11 Inv-11 338 1 6.65 545 42.1
AR 12 Inv-12 e 1 6.62 544 42.8
A A 13 Inv-13 3etE 1 6.75 546 42.2
AA e 14 Inv-14 3eE 1 6.73 545 42.9
AN 15 Inv-15 3= 1 6.72 543 41.2
A A 16 Inv-16 3eteE 1 6.64 546 39.9
AA 4 17 Inv-17 e 1 6.59 547 40.9
AA o 18 Inv-18 shetE 1 6.61 543 42.6
A A 19 Inv-19 3etE 1 6.69 548 41.2

_94_




on

£=0l 10-1547623

AN G 22 Inv-22 st 1 6.62 544 42.7
A4 21 Inv-21 sleE 1 6.65 546 41.3
A A 22 Inv-22 33E 1 6.67 548 42.0
A Ao 23 Inv-23 EE 1 6.62 545 41.1
A A 24 Inv-24 33tE 1 6.75 546 42.0
A A4 25 Inv-25 st 1 6.72 547 41.9
A Ao 26 Inv-26 sleE 1 6.75 545 42.3
A A4 27 Inv-27 st 1 6.64 547 42.2
A Ao 28 Inv-28 EE 1 6.62 548 41.1
A Ao 29 Inv—-29 EE 1 6.64 547 42.0
A A 32 Inv-32 e 1 6.72 546 41.8
A4 31 Inv-31 sleE 1 6.65 543 41.3
A Ao 32 Inv-32 sleE 1 6.66 549 42.2
A Ao 33 Inv-33 EE 1 6.64 541 41.3
AN 34 Inv-34 318 E 1 6.75 546 41.8
A 35 Inv-35 e 1 6.72 543 42.5
A A 36 Inv-36 e 1 6.69 546 42.9
A A e 37 Inv-37 sleE 1 6.65 544 41.3
A A]¢ 38 Inv-38 sleE 1 6.68 547 41.7
A A 39 Inv-39 e 1 6.61 548 41.6
AA 4 42 Inv-42 EE 1 6.72 544 42 .4
A A 41 Inv-41 33E 1 6.65 546 42.3
AN 42 Inv-42 st 1 6.62 548 41.2
A4 43 Inv-43 st 1 6.61 545 41.8
AN o] 44 Inv-44 sleE 1 6.55 546 42.1
AN 45 Inv-45 3= 1 6.66 547 41.0
A A 46 Inv-46 e 1 6.63 546 42.2
AN 47 Inv-47 38E 1 6.65 547 41.3
A A4 48 Inv-48 st 1 6.62 548 42.1
A Ao 49 Inv-49 sleE 1 6.69 545 42.6
A A ¢ 52 Inv-52 st 1 6.62 546 41.1
A A 51 Inv-51 e 1 6.72 544 42.5
A A 52 Inv-52 e 1 6.65 546 41.2
A d 53 Inv-53 3eE 1 6.66 548 41.5
A Ao 54 Inv-54 sleE 1 6.67 543 42.0
A A ¢ 55 Inv-55 sleE 1 6.59 547 41.9
A 56 Inv-56 st 1 6.51 546 42.3
A A 57 Inv-57 e 1 6.55 544 42.3
A Ao 58 Inv-58 e 1 6.63 546 41.2
A Ao 59 Inv-59 e 1 6.65 545 42.2
A Ao 62 Inv—62 sleE 1 6.65 546 41.3
A A4 61 Inv-61 st 1 6.62 542 41.5
A4 62 Inv-62 st 1 6.72 542 42.0
A A 63 Inv-63 e 1 6.72 546 42.3
A 64 Inv—-64 e 1 6.68 546 41.2
A9 65 Inv—-65 33E 1 6.65 545 41.0
A 66 Inv-66 st 1 6.71 546 41.1
A Ao 67 Inv-67 sleE 1 6.65 547 41.3
A A 68 Inv-68 sleE 1 6.67 548 41.1
A A 69 Inv-69 e 1 6.62 547 42.1
A 72 Inv-72 e 1 6.69 544 41.9
A 71 Inv-71 e 1 6.65 544 41.1
Ao 72 Inv-72 sleE 1 6.73 542 42.3
AA e 73 Inv-73 sleE 1 6.75 544 42.2
AN o] 74 Inv-74 sleE 1 6.65 543 41.2
A 75 Inv-75 e 1 6.74 547 42.7
A 76 Inv-76 e 1 6.72 547 41.3
A 77 Inv-77 st 1 6.82 547 42.5
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A A 78 Inv-78 sleE 1 6.65 545 41.1
AA S 79 Inv-79 sleE 1 6.65 547 41.0
A d 82 Inv-82 318 E 1 6.73 547 42.0
A d 81 Inv-81 318 E 1 6.73 545 41.5
A A 82 Inv-82 e 1 6.65 546 42.2
A4 83 Inv-83 st 1 6.74 544 41.8
AN 84 Inv-84 st 1 6.72 546 41.3
A A 85 Inv-85 sleE 1 6.69 547 42.1
A d 86 Inv-86 3eE 1 6.65 546 42.0
AA e 87 Inv-87 EE 1 6.62 544 41.3
A Ao 88 Inv-88 e 1 6.66 543 41.1
A A ¢ 89 Inv-89 sleE 1 6.59 547 40.1
A4 92 Inv-92 st 1 6.62 545 41.9
A 91 Inv-91 e 1 6.65 548 41.1
A A 92 Inv-92 e 1 6.62 544 40.3
A A 93 Inv-93 EE 1 6.72 541 42.2
A Ao 94 Inv-94 e 1 6.65 545 41.2
A Ale] 95 Inv-95 st 1 6.64 542 40.7
A A 96 Inv-96 sleE 1 6.59 542 41.3
A9 97 Inv-97 33E 1 6.55 544 40.8
A Ao 98 Inv-98 e 1 6.55 543 41.1
Ao 99 Inv-99 3eE 1 6.68 543 40.8
2 A4 100 Inv-100 st 1 6.72 544 40.9
A A4 101 Inv-101 sleE 1 6.65 545 41.1
A A 102 Inv-102 sleE 1 6.72 544 42.3
A Al 103 Inv-103 e 1 6.72 544 42.2
Ao 104 Inv-3 38E 9 6.65 541 41.8
A 105 Inv-5 8= 9 6.52 542 42.7
A A4 106 Inv-6 3= 9 6.65 542 41.5
A A4 107 Inv—7 3eE 9 6.69 542 42.5
A A4 108 Inv-8 3eE 9 6.62 543 41.9
A 109 Inv-18 8= 9 6.55 542 42.0
A Ad 110 Inv-21 3E 9 6.59 541 42.0
24 111 Inv-23 3EE 9 6.72 541 41.5
AA S 112 Inv-30 3leE 9 6.72 541 42.2
A A 113 Inv-31 e 9 6.65 543 41.8
AA S 114 Inv-87 sleE 9 6.59 545 41.3
2 A4 115 Inv-3 33 E 149 6.62 522 42.1
2 A4 116 Inv-5 33E 149 6.71 519 41.7
A 117 Inv-6 33t e 149 6.65 517 41.3
A A 118 Inv—7 3l 149 6.62 518 41.1
AA S 119 Inv-8 3132 149 6.64 517 42.1
A A 122 Inv-18 3l 149 6.59 522 41.9
2 A4 121 Inv-21 33E 149 6.62 518 41.1
24 122 Inv-23 33E 149 6.64 519 42.3
2N 4 123 Inv-30 33E 149 6.62 521 42.2
AA e 124 Inv-31 3l 149 6.62 522 41.2
A A 125 Inv-87 3132 149 6.72 522 42.7
Hlalo 1 CBP Ir(ppy)s 6.93 516 38.2
[1095] A7 % 1o yEeld ubke} o] B dago] e 3EE(Inv-1~Inv-103)S 7] A @F 2xle TAER B
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[1099]

on
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I 126-131 2 vlale] 20014 AZFet Zhzhe] §7] A wF bl diste] AFLE 10 mA/aroll A 9] &
S, 39 a, AFEES SHst, 1 AR5 7] % 24 YA

¥ 2
= ZAE EHE TE AEE EL ¥ =.(nm) AFEE(cd/D)
AA o 126 Inv-18 3}3HE 164 6.60 610 14.4
Ao 127 Inv-104 3}3HE 164 6.55 612 43.9
A Ao 128 Inv-105 3}3HE 164 6.52 619 14.2
AA ] 129 Inv-106 3}3HE 164 6.65 617 13.5
AT 130 Inv-107 3}3HE 164 6.72 618 13.7
2A] o 131 Inv-108 13t E 164 6.68 617 13.1
Hlale 2 CBP Ir(pig)s(acac) 5.25 620 8.2

A7) F2o] vERd vle} o], B o] whE 31gHE (Inv-18, Inv-104~Inv-108)S 7] AA w3 22}¢]

ot
Eg, & 2 m sgeEE 1602 7] AA 23 2o ERER §to] Tl HEsie B
ol CBPE AR 7] A 2 A ad2) s vlas) & o 28 2 FedS WelA By 3 d5s

JERE o 4 gln
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